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FOREWORD 


This report was prepared by the Union Carbide Silicones Division, Work 
here reported was sponsored by the Materiais Laboratory under USAF Contract 
No, AF33(616)-6289, This contract vas initiated under Project No, 7360 "The 
Chemistry and Physics of Materials,” Task No. 73615 "Compositional Atomic 
and Molecular Analysis." Jt was administered under the direction of the 
Materials Central, Dlrectorate of Advanced Systems Technology, Wright Air 
Development Division, with Mr. W, R. Powell acting as project engineer. 

This report covers work conducted from May 10, 1959, to April 11, 1960. 


All the analytical and microscopic tests and procedures reported herein 
Were worked out by Mr. Howard Bradley and his assistants, Barbara Bierl, 
R. J. Lewandowski, H. F. Hillery and G. W. Heylmun, of the Tonawanda Labora- 
tory Analytical Department. The colorimetric standards are simulated rather 
than true colors because of fading and should be freshly prepared by the 
analyst. The simulated standards are enclosed in @ pocket of the rear cover. 
The processes for glass finishing and preparation and evaluation of reinforced 


plastic structures were done by J, Sidlovsky, J. G. Marsden and L. P. Zilemtanski. 


Dr, M. H. Jellinek contributed much valuable information and advice. “The 
several phases of the program were planned and coordinated by Mr. 8. Sterman. 
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ABSTRACT 


Essentially all of the objectives of WAND AF33(616)-6289 contract 
"for evaluation of existing procedures and development of new analytical 
methods for identifying the chemical type and amount of finish present 
on glass cloth" are believed to have been attained. 


The strong and weak points of present methods as well as their cor- 
relation with performance are shown for vinylsilane finishes (A-17? and 
Garan}, gamma-aminopropyltriethoxysilane finish (A-1100) and methacrylate- 
chromium finish (Volan A). The uniformity of loading of finish on commer- 
caally treated gpiass cloth has been shown. The strength of bonding has been 
shown by extractive procedures and by performance data. 


A new simple, qualitative, rapid, colorimetric series of tests has been 
developed for identifying the above finishes. New, improved quantitative 
procedures have also been developed for each finish. 


An electron microscopy replica technique has been developed which for 
the first time allows the actual surface and configuration of the finishes 


on glass to be seen, giving a new tool and new insights into the way finishes 
dehave on glass, 


PUBLICATION REVIEW 
This report has been reviewed and approved. 
FOR THE COMMANDER: 
F, F, BENTLEY 
Chief, Analytical Branch 


Physics Laboratory 
Materials Central 
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SUMMARY: 

This is the final report on WADD-AF43(616)-6289 contract, "for evalua- 
tion of existing procedures and @evelopment of new analytical methods for 
identifying the chemical type and ‘amount of finish present on glass cloth.” 


We belleve that we have achieved all the objectives set forth in the 
contract. In particular, we can now determine the type, quantity and 
quality of finish on any given piece of glass cloth. These results are 
summarized in detail below: 


1. We have shown in detail the advantages, disadvantages, correlation 
with pertormance Of the present analytical methods for vinylsilane finishes 
(A-1LT2 and Garan); gamma-aminopropyltriethoxysilane finish (A-1100) and 
methacrylate-chromium finish (¥Yolan A). 


2. We have shown how the existing methods may be used to show uniforn- 
ity of finish loading on glass .cloth by selection of definite sites on a 
roll of glass cloth for analysis. We have shown that commercially-finished 
eloth is of adequate uniformity for the rolis sampled so that loading should 
not pe a factor in variation of. performance. 


- 3, We have shown the strength of bonding of each finish to glass by 
both correlation between loading and performance and by extractive procedures 
for ease of removal. A-172 is very strongly bonded; A-1100 and Volan much 
less so. All three show strongest bonding in the layers closest to the glass. 


&. We have developed a completely new, integrated, qualitative,. colori- 
metric series of procedures for identifying the above finishes quickly and 
simply. Five dyes or colorants are used and, with a patie’ practice, only 
25 minutes are needed to identify all finishes. 


5. We have developed new procedures for quantitative « ‘determination 
of these finishes. These include: , 


@&. & new carbon procedure for A-172 or A-1100, 
b. a.new specific “vinyl” procedure for A-lfe, _. 
¢. a new colorimetric test for A-172 (Rhodamine B), 
d. a new colorimetric test for A-1100 (sodium nitroprusside),. 
e. new methods for the chromium in Volan A {NasCO. fusion 
and percnsorte acid digestion). 


6. We have developed an electron microscopy replica technique which 
for the first time allows the actual surface and configuration of the 


SEE Ora Reet PE a Ea a rai “eds 


Manuscript released by the author 24 June 1960 for publication as a WADD 
Technical Report. 
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finkshes on glass to be seen, giving a pew tool and new ineights iImto the 
way finishes behave on glass. loadings which correlate with chemical 
analyses can even be calculated from the clectron micrographs. Ina general, 
finishes do not deposit as a continuous layer but rather in discrete polymer 
units. This effect, along with a “channeling” effect, probably explains 
why a loading calculated to give a monofilm is never sufficient for optimum 
properties. 


DISCUSSION: 


This entire report deals with analyses, evaluation and handling 
problems on high quality, heat cleaned glass cloth. In this case, 181-112 
was used throughout. ‘The results should apply to any other similar heat 
cleaned glass cloth; but, because of differences in handling, fiber diameter 
and length and techniques of "finishing" or “sizing,” it should not be 
assumed that the same results would necessarily be obtained with woven 
roving, mat or with woven cloth of Meee oy ereee specification. 


The 181 glass cloth is woven from strands composed. of approximately 
| 600 glass filaments, 5~ 8 microns in diameter; the appearance ee a gection 
of a glass strand is shown in Appendix AIA. 


The A-L72 and ‘A-1100 finishes are applied by dixeide ‘the glass clothe 
in an aqueous solution of the finish; the loading is controlled by the . 
concentration of the dipping solutions and the rate of withdrawal of the 
cloth. The treated cloth is then passed through a drying oven and the © 
water is completely evaporated. Duting the drying process, the alkoxy 
groups of the A-172 and A-1100 are replaced~-by hydroxyl groups which con- 
- @ense and leave resins having the general formula /RSi03/3/. The Volan A 
finish is applied in a manner similer to A-172 and A-1100 finishes except 
that a washing and subsequent drying step is required to remové water-soluble 
salts formed during the neutralization part of the process. According to 
_ DuPont literature, the Volan. A finish is a polymer having. the. a | 

formula 7 G algQsCra o 


‘Tn analyzing glass cloths finished with A-l72 or A-1100, it is a well- 
established custom to report the analyses in terms of weight per cent A-172 
and A-1100, even though the finish on the cloth, after curing, no Longer 
has the chemical composition of the parent A-172 or A-1100, For example, 
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the A-172 in the finishing solution has the foramla HaC.CHSL(OC2H.OCHg)s 
and after hydrolysis and curing it assumes the forma fig CU8103/27 which 
tia the same as the Garan fainieh et this point. 


LT. Exiating Methods of Analysia: 
A. A-lTe end Garan: 


A-lL72 or Garan finish loadings on glasa fabric are determined 
by ucans of a carbon analysin, and then relating the carbon content to the 
rinien loading. The analgticul procedure used te determines carhor content 
ds in Appendix Xi°I. but baa ntw been aunplented by Appendix ZIT. As heat 
cleaned glasa cloth prier to finishing contsina small amounts of carbon, this 
is taken into consideration when the finish loading 1s caleulated. A sauple 


calculation of Garan or A-l72 finish Loadings is as follows: 


2 othe ep Ue ts > Sef st es Sy 


Carbon content of A-172-finished fabric 0.075 = 0,006 
Carbon content of heat cleaned fabric 0.015 + 0,006 


Corrected carbon content 6.060 = 0.806 


Weight per cent A-i72 on glass fabric = 


ee ee 
oO. 060, x a = 0.70 £0.07 | 


If the finish: is Garan, the conversion factor is 190/26 
instead of 2680/2. | | 


A nev carbon method which is mach faster than the convens 
ional combustion train 1a now being used. This is the "Leco Carbon ~~ 
Determinator,” manufactured by Laboretory Equipment Cerporation, 8t. Joseph, 
. Michigan, at & price of $4700. This unit cuts time per analysis from about 
one hour to six minutes ang appears to be more senaitive and precise. 
Based on both laboratory and commercial practice, these carbon analyses 
appear to correlate with eatimated loading based on solution concentration 
of the finish and per cent wet pickup of the cloth, as well as with periorm- 
ance (wet and dry flexural etrength) of polyester leuinates. 


fs commeseted practice, an optimum leading of 0.54 ax A-172, 
based on cloth weight is designeted to sllow for production varletion on 
either side, since a plateau of performance exists from about 6.34 to 0.84. 
A detalled table of these loadings, enalyses and performance ia showa iz 
Appendix I and Ii. 


These unelysea show average values; individual determinations 
paused ov where the sample was cut from the gwatch shar sneiyticalily signifi- 
cant deviationa. Fortunately, ever these deviations are not significant in 
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terms of performance because of the broad plateau of good performance. 
Furthermore, these deviations are believed to be due to the way a small 
svateh is handled and dried in the lab and are not trne fer commercial 
production where continuous ang uniform wet pickup and drying tekes place. 


Be Ae L LOO: 


The A~11600 loading on gless fabric is determined by means 
of a nitragen determination and then relating the nitrogen content to 
Ael100. The analytical procedure used to determine nitrogen content Is 
attached. As heatecleaned glass cloth prior to finishing 
shows ® am§ll blerk. this cloth mast be analyzed for nitrogen content and 
& suitable sdjustment be made in calculating the A-1100 loading. A semple 
c@leulation ia presented below: 


Nitrogen content, A-1100-finished cloth 0.0224 


Arp3rent Nitrogen content, 0.001 
heat-cleaned cloth 
Corrected nitrogen content 0.021% 


Corrected weight per cent A-1100 on glass cloth = 


eel. 
0,021 x cca = 0.453% 


As in the case of A- ive above, good general correlation 
exists between loading determined by wet pickup, analyses for nitrogen and 
performance. These data are presented in detail in Appendix ITT. and IV. 
For room-tefiperature laminates, it appears that loadings as low as 0.2% 
_A-1100 are in the useful range. For high-temperature laminates, this | 
minimum useful value seems to be about 0.4% A-1100. Fer commercial use, a 
safety factor seems desirable and higher. loadings should be recommended, 


_.eapecially since the curve of performance versus loading la quite flat 


above MCSE tata YETNCe up.to at least 1. 54 A-1100 sending on cioth. 


‘The correlation of loading by wet pickup and both carbon. 
and nitrogen determinations 1s quite good but with a trend in the higher 
losdings for the actual loading to be somewhat less than that estimated 
by wet pickup. ‘This may be due to laboratory handling and draining of 
smail swatches. Because the performance data, as shown in Appendix IV — 
are so flet, the minor deviations in carton and nitrogen values seem ingigni- 
ficant. 


Ge Yolan A: 


ne Yolen A loading on fabric is determined by analyzing tHe 
finished cloth for chromium content and then relating this to the Yolen 4 
polymer. The test for chromium content 1s based on oxidation of chrondun 
to chromate by sodium hypobromite treatment and aubsequent colorimetric 
determination using dilohenylcarbohydrazide reagent. The time required for 
thia methed is approximately 45 minutes. We bave not studied this method, 
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ti. Uniformity of oading: 

The uniformity of loading of commercially and laboratory-treated 
cloth was determined by analysis of peometrically spaced bits from a large 
swatch of cloth for each finish, using standard methods for carbon, nitrogen 
or chromium. 


The results show that cameercially-treated cloth is mich more 
uniform than laboratory-treated amall swatches, because of exaggerated 
drainage and migration problems in laboratory treatment. Typical analysis 
of commercial cloth for A-L72, A-1100 and Volan are shown in Appendix V, 

Vi aad VII. fhe variations are samali enough that no performance differences 
could be expected, based on Appendix IZ and IV. Similar data for laboratory 
svatches were obtained but are not shown. Even with these, where the varia~- 
tion is mach greater, it still is not enough to affect performance in the 
recommended concentration range. 


tn Appendix VII, nete that the Volan loading determined by carbon 
is very low compared to that weasured by chromium and the postulated ratio 
of 40 per 2 Cr, tut uniformity for either carbon or chromium is good. 


Lit. Degree of Bonding: 


Since the purpose ot these finishes is to act as coupling agents 
eyeaues which large organic melecules may be linked to the substrate, 
studies were made to determine the degree of bonding of A-1100, A-172 and 
VYolan A to the glass substrate. Uegree of bonding may refer to (a) the 
finish which is bonded directly to the glass substrate or Oe) the finish 
which is suracnes to underlying finish. 


We used Soxhlet extraction tests for protracted periods of time 
and made extensive studies with electron and phase microscopes of the speci- 
mens being studied. The solutions which were used in the extraction tests. 
Were analyzed chemically and by infrared spectrometry. : 


A.  &-l72: 


Performance versus leading data in Appendix If implies that 
the strength of bonding of A-172 (to underlying layers) tegins to fall off 
as the totel loading incresses beyond about 0.75%. 


Extraction data with several solvents and loadings confirm 
this. For example, four-hour Sexhlet extractions with carbon tetrachloride 
and acetone on cloth of several loadings were rum. 181 cloth with 0.25% and 
G.67% A-L72 loadings shoved no extraction at &il, as determined by infrered 
analysis; however, 181 cloth with 2.0% A-172 loading showed about 20% extrac-~ 
tion by acetone. Styrene could not be used in the Soxhlet method since it 
polymerized, but enid extraction cf the lower loadings again enowed sc ALT? 
removed. 


A four-day extraction with water reduced the losding of one 
sample only from 1.1% A-172 to 0.6% A-172. 
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It is apparent that A-172 forms a firm bond to glass and 
that for loading in the recommended range, vinylsiloxane ulso bonds 
strongly to itself. 


B, A-1190: 


Tne degree of bonding of A-1100-loaded cloth has been studied 
by extraction with distilled water in a Soxnlet and analyzing for A-1100 con- 
tent before and after. ‘These data are summarized in Appendix VIII. It is 
apparent that hot water (four hours Soxhlet) removed 75-94% of the A-1100, 
but it seems clear that a small, well-bonded layer also exists which is not 
removed from the glass even after four hours. This water gensitivity does 
not occur, of course, after a laminate is prepared because of reaction with 
the resin and the known improved resistance of the structure to water. It 
would be of interest to prepare a laminate from water-washed A-1100-finished 
cloth to see if the very low residual loading would perform better than an 
equivalent loading applied in the normal way. This might throw light on the 
uniformity of present techniques ox finishing, 


'In a separate, snorter test in boiling water, five-minute 
exposure of A-1100-finished Lio removed an appreciable amount of A-1100 _ . 
from laboratory-prepared samples of finished cloth; even fiftcen-minute boil- | 
ing tailed to remove any A- 1106 from. commercially-treated cloth, This suggests 
that commercial cloth is more tightly bonded than eet cloth, possibly 
because Of more thorough cure, | 


| i Another specimen of A-1100-finished eloth was given four h hour 
-. Soxhlet extraction with benzene. The loss of A-1100 as indicated by. analyses 
was only 19% and ‘the. e/n ratio Of the residual finish conforms to 


NHo(CHa)38103/2, : 

Pie These Hata ones that tnere ae & very tightly-bonded lay rer Of ee | 
_gaumn-arinopropylpolystloxane close. to the glass: but that. exceas ‘polymer is : | 

ee more weakly bonded. ba ae | ee ; en 


| c Volan Ai 


. oa tuple, Volan-finished clothe - are si ecd in Append. TK; an - 
elect ron ) micrograph « of one of these is “shown in. Figure. a ee ee 


The Bie oe ann indteates that the Volan A ig ‘und formly 


~aiatel pees: in aggregates, or particles (or perhaps. polymeric units), whose 


‘diameters vary between 100 and 300. angstroms, Consideration of these dimen-— 


sions and the amount of finish present (0.13% Volan A calculated as the polymer 


 CaHeOsCre on the basis of Cr; 0, OG YVolan A on basis of Cc) suggests that, in | 
this case, we arc not dealing with a multi-layered finish; therefcre, any | 


degree. of bonding information obtained on tests with this. specimen. Should, ‘je 


the most part, indicate the strength of the Volan A-to-glass. bond. Four’ hour 
Soxhlet extractions of this material with water and. with isopropanol faile 
to remove any appreciable amount of finish. 
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In order to learn how strongly Volan A is bonded to underlying 
Volan A, we tried to prepare more heavily loaded cloths. Appendix X shows 
that we were unsuccessful in preparing a heavily loaded cloth, except in two 
eases (first and third) where we purposely omitted the water wash recommended 
by DuPont. In those two cases, it is interesting to note that the carbon- 
chromium ratio is stoichiometrically rational for Volan A. In preparations 
2 and 4 the recommended water wash was included and the loadings retained 
by the cloths were only 0.17% and 0.21% on the bagsia of chromium compared 
with 0.08% and 0.14% on the basis of carbon. 


Rotice that in all cases (preparations 1-4, Appendix X), the 
loadings “after Soxhiet-water extraction” were essentially the same. Also, 
preparations 2 and 4, which were given the recommended one minute water wash, 
were not altered very Significantly by an additional four day Soxhlet extrac- 
ueon 


These data and the electron micrograph studies indicate that — 
Volan will readily form 4 light (up to0. 2% loading), well-bonded layer of 
- ¥olan Retese Tees and that bonds between voree A and Veen ae are quate weak. 


IV. New Qualitative Methods of Analyste: | 


Sic .. imple, rapid means for identifying the type of finish on glase a 
 @loth have been needed for a long time to aid fabricators in checking their ix-~ 
ventory or operating procedure where specifications. are rigid. Qualitative - | 
testes existing when this work “was started include (a) a specific test for. A-1100 
finish using sodium nitroprusside to react with the A-1100 amino group, develop- 


tng 4. @ violet stsin.on the cloth (Union carbide Corporation ~. Silicones Division ei 


. 7160-27 ‘unpublished notes), (b) a specific test requiring about one-half hour. 
- for Volan A, based on a color reaction between sodium peroxide~extractable- 
chromium and diphenyl carbazide {Boeing Airplane Company D3-219), and = =. 
(ce) Boeingts (D3-219). rhodamine B dye test (requiring 25 minutes): for A-172. 
. and Volan, in which the A-l72<dyed cloth assumes 3 violet hue,. while the 


Volan A acquires a faint pinkish color; however, to the best. of our knovledge, 


_ Teen tests had not been snteersted “ a eeheme useful, to fabricators. 


. We have eevee the - ataican oes teste. “Test (a) is ‘eabia: and 


reliable. Test (b) requires a filtration and consumes more time (30 minuteg). oo 


than is necessary; we have simplified this so that the test can be made in 
“10 minutes by using a perchloric acid leach, diluting. with water and adding. 
the diphenyl carbazide directly to the slut ion in the test tube. Tast (c). 
was not able to differentiate A-172 and Volan for us; nevertheless, it is 
useful for a confirmatory test. On the other hand, we considered 25 minutes 
&6 much tco long for a qualitative test; therefore, we modified this test ao — 
that it required only 10 minutes. _ ie Nate 2s 4 


We neve jevenopea’: @ much Age epee qualitative svnivaie acheme whict 
permits rapid identification of A-172, A-1100 and Volen-finished and of un?in- 
ished glass cloths by en operator who is not a highly-skilled chemist. | 
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All the tests outlined in Appendix XI are applied directly to 
the cloth and can be performed rapidly by a nonskilled operator; the 
approximate time necessery for each ranges from 1 to 10 minutes depending 
on the test (See Table 2). Very specific testa have been established for 
A-1100 and for Volan-finished cloths; however, for A-l172-finished end for 
"plank" cloths, the tests are somewhat less specific and confirmatory 
teats are recoumended far positive identification. 


Since A-1100 finish can be identified immediately and speci- 
fically with bromeresol green or eodium nitroprusside and since failure 
to eliminate it from consideration might introduce ambiguities into sub- 
sequent testa. a test for this finish ahonld he carried out first. Both 
bromeresol green and sodium nitroprusside impart a color to the A-1100- 
finished cloth by reacting with the amino group. ‘The bromcresol green test 
is more rapid and is somewhat more sensitive than the sodium nitroprusside 
test and should, therefore, be used as the primary test with the nitro- 
prusside as & confirmatory test, although in our experience no confirmatory 
test has been required for A-1100. 


The second and ‘third tests to be performed (see Table 1} on the 
rémaining unidentified cloths are the Methylene Blue Wick Teat and the 
Methylene Blue Color Test. The “wick” t+:* 18 based on the fact that 
A-l72-finished cloth la water repellent and, therefore, does not "wiek®. 
up @n aqueous dye solution, while the other types of cloth readily "wick”® | 
up the dye. The "color*® test differentiates A-172, Volan and blank cloths 
B@ince these cloths each show a different ahade of blue when dyed with the — 

- methylene blue.’ Since neither of these teats hss a known, sound chemical — 
 .basis, erroneous results may occur from time to time due to such things - 

as poorly applied finish, contamination, étc. Therefore, it is. recommended. 
that a ores test for the type of finish indicated should be made. 


The Diphenyl Carbazide Test is a specific chemical test for Volan A 
finish; chromium from the Volan A coating is leached and oxidized with fuming » 
perchloric acid and is then diluted with water and reacted with diphenyl 
carbazide to form a red-colored complex. Where facilities for handling 
perchloric acid are available, this is the test which should be vo 
for positive identification of Volan- tanished cloth, 


| The Rhodamine B Test, ‘Ganige the Diphenyl, Carbazide Test, is. not & 

chemical test. It is instead a dye. teat which can be used to identify A-172,. 
blank or Volan cloth. This test covers two procedures; the first of these, _ 

a modification of the Boeing Airplane Compmy's test (Boeing reprint D3-2159), 
distinguishes blank cloth from Volan or A-172-finished cloth and the second | 
' procedure differentiates A-172 cloth from VYolan A and blank cloth. Identi- 
fication of Volan A cloth, therefore, requires using both dyeing procedures 
since it will dye with the first but not with the second. It is good practice 
to carry along a plece of cloth mown to be unfinished through the procedure 
ag a control, since differences in technique of individuals could somewhat 
influence results. When handling dyes, such as rhodamine B, rubber gloves 
should be worn to protect the hands of the operator from stains, and tweezers 
should be used to hold the pieces of cloth being tested in order to avoid 
excessive handling. 
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Any of the four cloths (Volan, A-172, A-1100 and blank) can be 
positively identified in about 15 minutes and all four can be distinguished 
and identified with assurance in a total of about 25 minutes. The entire 
scheme is described in working detail in Appendix Xf. 


V. New Quantitative Methods of Analysis: 


A,  A-lfe: 


a i Leco Carbon Apparatus: 


The only method previously used to determine A-L72 
Loadings was the total carbon determination using a conventional carbon- 
hydrogen train with platinum catalyst. This method is quite reliable, 
provided the blank carbon is known. The conventional carbon-hydrogen 
train has been abandoned in favor of the “Leco” apparatus for total carbon. 
This apparatus is far quicker and simpler to operate than the classical 
C-H train and is described in Appendix XII. k 


It would seem quite logical to develop a method utiliz- 
ing the doubts bond in the A-172 molecule, calculating the amount of loading 
on the basis of bromine absorption; however, our experience has been that 

romine does not readily add to vinyl groups attached to silicons and in this 
case we Ware dealing with vinyl compounds which could not be dissolved from 
the glass and which in many cases were protected from the bromine by § over= 
ne A-172 nae , 


2. Ethylene Evolution Method: 


About 1950 (unpublished work of this Laowcenersd, it was 
found that strong acids such as sulfuric acid could cleave. certain ‘groups 
from silicon. In the present study we applied this principle using phos- 
phoric acid to the determination of vinyl content of A-1i72- finished eres 
cloth. The postulated reaction is: 


(2 Ho ‘=CHS103/2 _ HsP4 — >» 2 Calle re - HPOg + 28102 


the validity of the assumption has been verified by MmAgSS apedtvorrastte 
and gas chromatographic analyses of vinylsiloxane resin prepared by 
hydrolyzing and dehydrating A-172 and by compsring analyses based on carbon 
with those based on evolved ethylene (see Appendix X¥“¥, Table 1). ‘To 
utilize the reaction, the evolved ethylene is trapped on cold silica gel 
and subsequently determined by gas chromatography. 


The obvious virtue of this ethylene eolution method is. 
that it is specific in the area being considered (A-172, A-1100 and Volan). 
It is furthermore the most sensitive and accurate means of detecting vinyl-Si 
groups easily surpassing the best colorimetric teats devised, It does not, 
hovever, employ simple laboratory apparatus and it requires about one hour 
to complete a determination. This should be considered as an umpire methad 
and should find application where more exact information is required, parti- 
cularly in research studies. 


Tne detailed procedure is described in Appendix XIV, 


3s A-172 Control Test Using Rhodamine 3; 


To meet the demand for a rapid, simple control test, 
we tried a number of dyes after having first shown that it was not feasible 
to extract the finish from the cloth for this purpose, Boeing (reprint 
D3-2159) showed that A-l72- or Garan-finished cloth could be dyed with 
rhodamine B, but that Volan A also dyes, We have modified this procedure 
30 that Volan A no longer retains the dye, This modification has been 
described in Appendix AI, Qualitative Procedur . To apply this in a 
quantitative way, we found it necessary (as witn A-1100-nitroprusside, 
below) to grind the finished cloths before applying the dye to expose all 


27 rym. Se. peers We 
the levers of vinyisiioxanc, Tie procegure 1s faetaiazed 1a Appénaix RY « 


B, A- 1100: 


Existing methods for quantitatively determining A-1100 load- 
ings are based on total nitrogen or total carbon determinations. A method 
for determining total nitrogen by sodium hydroxide fusion of the' "finished" 
cloth and titration of the evolved ammpnia is described in Union Carbide 
Corporation Silicones Division circular SF-1696B and in a publication by 
Bradley and Neal. /Anal, Chem. 31, 1925 (1959)/. This method is specific, 
Sensitive and BEECIAE: nothing more reliable has been found. 


The total carbon determination had always been done by the 
classic semimicro carbon-hydrogen train, using a platinum catalyst and an . 
auxiliary trap to remove objectionable oxides of ditrogen; however, we have 
found that the new Leco Carbon Determinator can turn out carbon results . 
extremely rapidly and with satisfactory precision, but interpreting the carbon 7 
values is sometimes difficult because of variation of carbon in the blank 
cloth from batch to batch, No such uncertainty exists with the nitrogen 
- method. if a reliable sample of blank cloth is available, Leco equipment — 
and method stand out. It requires only six minutes to determine the A-1100 
- loading by. the Leco method and one hour by the more specific nitrogen fusion. | 
Appendix III offers a comparison of the nitrogen-fusion and Leco carbon | 
methods, The Leco method is described in. Pye ge Se ne reference to the 
nitrogen-fusion method has been given, - | : 


hes a ental colorimetric centrer oT using. sodium aiieoss 
rer for estimating the A-1100 Loading within 0.1% has been developed, 
It is necessary to grind the sample before making the test in order to 
liberate the amino groups for the nitroprusside reagent. Probably the 
reason for this is that much of the amino-alkylsiloxane is present in a 
multi-layered coating and the nitroprusside either cannot find the aminos 
or, if it does find them, the eye cannot perceive the color at those points. 
The nitroprusside amine color is not stable for any appreciable length of © 
time, therefore, it 1s necessary to compare the colors as soon as ney are _ 
developed. ‘Details are discussed in Appendix XVI. | | 


We have also been able to compare the colors Sesdced by 
A-1100-finished cloths when treated with bromeresol green solution. A 
quantitative procedure could be but has not yet been established on this 
basis, The colors produced with bromcresol green are more stable than 
those produced with nitroprusside, cut the latter are more readily differ-~ 
entiable, | 
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CG. Jolan A: 


DuPont recemnends using a totai chromium determination to indi- 
cate the Volan A loading, This seems logical since chromium should be a 
reliable parameter and its determination can be effected expeditiously, We 
have developed a method for the quantitative. determination of chromium in 
Volan-finished cloth, using a sodium carbonate fusion to "open up” the sample, 
foliowing witn oxidation of any unoxidized chromium with permanganate and 
subsequent titration with ferrous sulfate. Time required is 45 minutes, 


Sericus consideration was given to determining Volan A on the 
basis of a carbon determination, since only six minutes is required for this 
determination by tie Leco method, Unfortunately, the loadings as indicated by 
the carbons were significantly Lower than those based on total chromiums, To 
make sure that we were not missing any of the carbon, we ran several check ana- 
lyses using red lead flux to ensure absolute decomposition of all carbonaceous 
material, These check analyses were run with hot catalyst following the com- 
bustion zone to make sure that no readily volatile carbon was avoiding oxidation, 
The results showed excellent precision, 7 


Appendix IX offers a comparison of votes A loadings based on 
carbon and on chromium determinations, , 


we wished to develop a rapid quantitative control method for 
Volan A, similar to those developed for A-1100 and A-172, Since it was 
establisned that rnodamin re - would dye Volan-~finisned cloths, we explored 
the quantitative aspects of this test, oe | | 


a The Volan cloths available to. us at the time were those listed 
in Appendix IX, Note that the maximum spread in loadings is only 0.08%, When- 
we applied rhodamine B to these specimens using our grinding technique, they 
were indistinguisnable, The specimens had acquired a good color but it was 
apparent that we could not detect differences of loading of less than 0. a 


| We then tried to prepare more’ heavy loaded Volan elothe. 
(Appendix X) using. the DuPont procedure but we were unable to produce finished 
cloths carrying more than 0. 2% Volan A expe Sse: as ‘the polyarsy: Galetka: 


“We ‘algae sadbtaadidia develop a quick color 
test for Volan A loading, oo : : : ; | a | 
Appendix XVIII includes two secede for dee termining Volen A 


loading on the basis of chromium content; one is the NasCO, fusion method, 
mentioned above, tne other is a perchloric acid digestion method, 


Vi. Siectron and Optical Microscopy: — 


In order to obtain a better understanding of the nature of these 
finishes on glass cloths, electron and light microscope studies of the 
bland and finished bioths were made, 


Light microscope examination showed that a typical strand in a 
glass clotn is composed of a bundle of cylindrical filaments whose diameters 
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vary between 5 and 8 microns, These rods are not tightly packed, so that 
liquids and gases can penetrate to the inner rods with varying degrees of 
ease. The exterior of each strand is shown to have a corrugated appear- 
ance {see Appendix XIX}. When a cloth is treated with one of tne finish- 
ing solutions, the solution on the glass strands tends to concentrate in 
the channels formed at the intersections of the filaments. The result is 
that, although there is probably a fairly uniform polymer finish over all 
the filament surfaces, a major portion of the excess loading will deposit 
in the inter-filament channels and appear as oversized agglomerates wnose 
attachment to the substrate is not as Secure as that of the gmaller parti- 
cles. Tnis buildup has been observed with both phase and electron micro- 
scopes. See Figures 1, 4, 4, 6, 12, 13 and 14. 


A. Electron Microscopy: 


It is interesting to compare the electron micrographs of the 
three finishes. Remember that these are replicas, not direct photographs, 
and that you are looking down at a cylinder (or corrugated surface in part) 
which has been unfolded and laid out so that you may see imprints left 
by the surface irregularities of the specimen. 


Figure 1 shows heavy strips of A-1100 resin running parallel to 
the erence axis, These strips, located in the channels between two fila- 
“ments, represent an appreciable fraction of the loading. Observe that the. 
distance between the strips is 2.4 microns and that the distance between the 
outer edges of the two strips is 5.7 microns. ‘This is rational with our 
description of a glass strand composed of cylindrical filaments’ 5 to 8 microns | 
in diameter. Notice also the much lighter loading between these strips. This — 
will abow up better at higher me eHA ALC ALTOR: | 


a | Figure 2 shows, a ‘gmaller area of the same A- 1100- finished . 
_eloth after it was extracted with water for four hours. The magnification in 
ore 2is & » 960% compared with the al, ALOX of Figure. Ay ; 


i Figure 3 shows an 60; 960K magnification of a0. ce A-1100 Siow: 
Note the tendency to fill in the inter- filament channels. Compare this with 
Figure 2 where the magnification is the same and the loading nearly identical. . 
Observe that the field in Figure. 2 is mich more homogeneaug. ‘The specimen | 
shown in Figure 2 had, previous to its water extraction, carried.1.6% A-1100 

(Figure 1) and this was reduced to 0.086 by a four-hour hot water extraction.: 


_ The specimen shown in Figure 3 had never been loaded beyond. 0.1% and it failed -— 


to acquire the homogeneous distribution desired. is may help to explain why 
it is necessary to load cloths somewhat beyond ene “theoretical requirements 
in order to attain satisfactory coupling performance. This does not mean 

that there is no finish present in the smooth areas of the picture. On the 
contrary, if jt were possible to bave an absolutely smooth finish, + could 
escape detection by this Ee reenengye. This will be discussed more ‘fully later. 


Figure 4 is a senda eieateen ( 9240X ) ae of A+ 172 finish 
(0.47% loading). Notice how the deposit is concentrated towards the inter- 
filament channel. 
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Figure 5 is a 66,500X magnification of a 0.26% A-172 loaded 
cloth, The loading as calculated from the electron micrograph is 0.19%. 


Figure 6 (21, oe shows an interfilament buildup on a 
cloth whese average loading is ©.26% A-172. The loading in the inter- 
filament channel, calculated fone the micrograph, is 2.43%. 


Figure 7 shows, at 66,500X magnification, a specimen 
which had a 0,03% A-172 Loading based on chemical analysis. The loading 
cadculated from the picture is 0.05%. 


igure 8 shows a heterogeneous area of an A-172-finished 


Pilawent from @ cloth which was shown by chemical analysis to have an 0, 6% 
Loading. The calculated loading for the field shown in this plate is also 
0.6%, 


Figure 9 is a typical area of a Volan-finished cloth carry- — 
ing 0.13% Volan A load. We have not developed a methematical formula for 
calculating the Volan A loading from the escenon micrographs, . 


Figures ake. and 11 show sur faces of heat-cleaned filaments. 
ifaicatine respectively the maximum and average roughness to be expected, 
This should aid in interpreting the electron micrographs. Note that these 
magnifications are 00,960X. Micrographs at lower magnification should show 
little or ne interference from this background. The m&thematical formula 
developed for calculating A-l7e2 pieces from these electron sd a a is 
locluded in Appendix MX | 


“eonstaering the abies of the sponta: particularly the 
A- l7e and the maximum roughness of surface which may be encountered in the. 
blank, it is impossible to interpret thicrographs of finishes where the load- — 
_. ings are below 0.02%. This will become clearer if we consider (a) that our 
"replica technique. cannot, with certainty resolve (or distinguish from. 
blank roughness) particles. of less than 40 angstroms diameter and (b) that 
ae monolayer of 5 angstroms hemispheres of A-l72, tightly packed, would only . 
amount to 0.01% loading. If the finish were a ‘continuous, smooth film | 
2.5 A thick, the loading would be C.017%. In neither case would we be able 
. to see the deposit with the saa as and ean ais we have employed. 
| ae To speca Mister if iyere were 4 -eontinuous, smooth 
-finish 25 A thick, it would amount to 0.17% A-172. This might be possible 
for the cloths whose total loadings were much in excess of 0.4 or 0.5% but 


such an idea is not oe oo the data for the lower loadings, ‘where a 


we are able to measure. and * as much loading-as we can find by chemical 
analysis, For example, Paine iS shows clearly resolved particles. whose 
 ecaleulated concentraticn of C.05% agrees with the chemically determined 
Loading of 0.03%. | 
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- Es "Attempts were hae +0 ataay the finishes. on the aes fila- 
ments using @ phase microscope and an A-O-Baker interference microstope. | 
rau weree microscope seeted to offer some advantage in obse rving the type’ 
of particles shown in Figure 12... The interference microscope would probably 
be very rey for measuring the thickness of extremely thin, transparent — 
coatings on perfectly Eau thin, transparent specimens, since it is rated 
&s being capable of measuring 1/400 of a wavelength of light. - This would. 
imply that coatings 10 A thick might be measurable. Unfortunately, the 
coatings that we were investigating were on a cylindrical substrate ahd we ~ 

“were not adie to detect anything with this. microscope that. could 10% be 
observed, equally welt witb ° an ordi nary. ae nieroscope. 
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APPENDIX III 


Relationship of Flexural Strength Properties of Phenolic Laminates 
_—%O_A=1100 Loadings on the Glass Cloth Reinvorcement 


Avg. Flexural Strength, psi 
eted at 500 r) Tiiaks 
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APPENDIX V 


Variations in Finish Loading 
in Commercial 181-A-172 Cloth 
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APPENDIX VI 


Variations in Finish Loading 
in Commercial 181-A-1100 Cloth 
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Four-Hour Soxhlet Extraction of A-1100-Finished Cloths With Water 
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QUALITATIVE TEST PROCEDURES 


Qualitative Test Procedures 


Table 1 


Scheme for Identifying A-1100, 
A-l72, Yolan and Blank Cloths 


_ Bromereaol Green —» | A-1100 (Confirm with sodium 
: ¢ ie 7 pees nitroprusside teat) 
Methylene Blue Wick Test -» [A-172 ' . (Confirm with methylene blue 
a | tee ge color test or rhodemine Bo 
test - ‘Frocedure en | 
oy _ | = | 
Pee eee Blue Color Test —> | Blank 3 — (Confirm with ehndantss B 
| | | = test - ners ay 
es char: inet aes 


carbazide test or rhodamine B. 
test - both procedures) 


WADD TR 60-318 


ND 
Wh 


pr > 


AYTEGGSG DYGIGD AZTHXUTStas posse 


ae TA ~ rg 
te. Oe gE0eo 


woe Br’ os 
rand pty Beg lag c} 


et 


ZUR TOR %E°8 


mm uM a 
Cie ee oY 


Loy e, 7 th 


OD) Tey eng 


Fam ect 


ve ‘ene? ann’ Ge, 
¢ oe u iL a wo 43 


aecintiiahet atemeae PE ee ie eco Dee 


REE ATLISERS 


GIRMUTH OT 


SognuzyH £ 


GER 


ir} 


SPAM Pmy 
SBanUup y 


PLNVAEM T 


s- 


S GAT AG TO 


HAYA Buses 
O4 Seaypsoyeo 


| muy aayes 
OL Fssypsrore4 


mer CY 
ATS EK TOI 


SADT 
SEPT KOT Oy 


SgepreTag 
ROT 
Pose -uEE Puy; 
OTE \s 


Te RS nce rE CE PRY pede ee SD gates sf emtgeee hE rah rere sh aps © omer rte Tenge TR Pee Ree “arg abe 


WOT) BIRBTS 


XOUzy WHnews pe 


arte 


Wy gpa 
3 BVP LSoOyoy 


ose 


wT BEAT 


8 WIE Be 
CBW [LOT 7} 


SD TASTY 


aD TAT H 


EB RELA READ ECT RPE Sat ah arrays circle aoe. balgaagen Sra ogre 


YOEB_ET LO 


+e OE ey woheers. 


2 STOAL 


Ey PS RE FO a 


PPE ae i rere 


WT 


aay 


STG 
ama t papy 


BR Shia 
Lan Seog 


GHITLOTO? 
eG TAO TOY 


Pp Pr eet suis toeadandimanetaiahy 


veloy 


Sa EE 


SD LLO PM 


WOE 
HR EA 
WEG eTuy 


ROS Pe 
$ETOTA 


ath F Fg 


0 BPE Ne ARG Gere SRP es ti 


GOT Ty 


adaz gba el telat 


1s OE ES es 


Qa eeULTEO CT Os BPS, DVSAYSWPISOTON 
Axes 


CQURED JOU NRK HEIR tyeureige ao 
‘SEO sazayt ed le PAH, Hepp way ty REA HOMO JO SERED ON « 


yi ‘aM 208 rp 8 Woe CUP Tet 


WY DIDO 


Y UINpPRIeLG « A suxceD ay 


LQ0 7, SOTO eit Gg stir ay pare 


wey Awe acy! 


HOI, AIPM OTH & 


SPP RORAGIALTA Mappers 


. 


pat we, pat) y ot a aay ef a f 


TR EE SPER gO NR RR | CUA a ery OT ge LS POU Deere e. 


ZBI BALE TT Tush 


A> 
AN 


TAY pet 
Ji fre 
‘7 wee - 


aa 
ie 


EROMERESOL CRESH CEO. 

Beeucresol gresn ia an scideniss judicator taich reach: with “Gis 
auinc givin of A-liM-finianad cloth and "dyae" this elotn blue. Ga8% 
ang Av-L7A~finuished aud “plenk” unfitiened cloth: de sah Totaiu any piws 
solos ylbem thay are “d4yed" witu Lhe indieager ang tise Pashod: bowever, 
inherent bagicity of Bisok clota (ur Aei7e ar Volan treated } key Gnlise 
40 52 a AAS Minenite. te A Pl 


nhe cietk fe aunsar bine thon 14 is meesvaé Drm f2¢ broaeseets gece 
re Be ee oo ee . oe “ 
Be iatioa. ade ealer wila ieueciately disampear whan it ie wagheo, 


Tita hot nh a 
ree Ca "boot ¢ 
Se DLA are 


A, eats ¢ Andigster solutin: O.48 seuutios of pele gerigey 
ge BPS. Socre ortho em-ceasebenivomeghitaleia sedtos aal$} 


> AN 


6 go8S bel BASSE SL LO Bid oz {a9 ESBSES? 


cs 
OG wh, of afeitDled Gr demiscralized water (thie coluties should ba 
srauge with a tings ef ares). . 


%, 5G il. beakers 


Bi hge 
ot 


SLGGR : ae tteces Pee WE tke SSS ec 
5S. Yese betes corteinlag 25% 42.8 O¢ Geedneralised water 


EPOCeGUrS: 
poaker, 
5 
sa ; a 
tested aad lay 2% in the gaara containing to 
a rv 
oP? the clots Zor aa winnts: 


well wht ee pees. fs ae grad Bot 


apna commen Aq-1160-Zinished a. 
ies 


Lege. 


SODITE NTTAOPRUSS IDE TEST! 


peep erences 


Unilize the quantitative estiaation of 2-1100 loadiags using #od2uK 
nitvepruagide, the gualitative test can be applied directly ta the cistn. 
When this test ia applicd. a violet eslox ts obiafaed om cicth tinishea 
with 4.1300, bee ne celoy is obtained on “bisuk® unfinished, Volan A wz 
Av372 ftudehed cloth. Although this tust 4s sa .smecific fer Avilce 

findsved cloth ag ig the bscmcresal gecec test, it 45 saxeehed Less 
Stnsative and more tise-conguaing (see Table 2) and showld Dt used a5 tne 
contdruatorzr teat for A-1iO0 elath, 


af 
y 


l, ‘tht about & ous anch sguagve pitce of the cicth aac pus 45° 


4. After 5 mdnutes pour off the ge 
¢seczers and iswedissei¢ sbaeave if a tisler 


Yiolet =<» AwilOO fdaighed cloth 
Celorigsa <» Yalan ob A-itz finished or oe aikY 
ung lai ched oie 6tB 


a yee F the! 9 Pe 5 me a 4 $ , aa ae 4 *™4 4 - ‘ = 
4, O05: Ssiuvasa ws RSL Y2au2 wmliss 84 Ag hFoZaea Gil wet ee 
« 4 

Ss £3 Lis 33 BES ers 


Tat) Sar fA 2as ee 
HARD Pon a ind Lite 


Proecedura: 
AL agg en AE gr 


t, Wmerap about 4~4 feet of the cloth from the coil and then 
Cut a strip i/2 in, x 45 in, of the cloth frem this inner area; in other 
werda, do mot saaplie the outer weap of the roil vnerg it nas propably 
been hendled, 


a, Attach a peper clip to ane end of the gbecimen strip 76 
serve ss a weight, | | 


Jo Hang the cioth in ae 
Strip te ths vin with another & 3 


and ayrach the nther end of the 
RI t 
Showuid toueh ¢he bottom of the be 


a 
ae 
= is ae = A oe 23 .* 
ar 4a Ft ~~. 5 Ss ae 
ee a hes oat Bish oD ye Bu ae 
‘ 


oe ° Carefully add about 50 mi, of the dye 80 
Stirgdng red or “patula, push the sirip agsanst the os 
net get the “aye solution on the exposed part of tae at 


te 4 4, Queerve if the strip of i “wicks i: ‘the age solurion. 
in cae minute, Fadlure ta “wick”? ind icates And 72 figdsh, 


Bases iS SLi CRS Taste 


Tne Methyleuc Blue olor ‘Test can be uged ta dia¢ingulsh A<172 sud 
Yelan finished ami “blank” ugfindaked cloths Jxem tech other; 4~1100 


teaated cisth 43 got r¢adiiy differentiebie yreu these, Color divferesces - 
among the ¢yres of cloths are nest appsrest when the clothe are dase; if 
¢he slotue becowe dry, wetting with & few drops of waxer wiil imcedistel? 


P.. : 


Katies -é the colera., No cenciueioss suculd be dracs oie BAS Sass Se 
evazions wade oH ae BPOCARENS 


. hea ; rested. iincelien 29. the procedure, Rplack® ele 2h appears 
purplish-blue, A~l74 treated cloth ig gediua blue isegazciess of Londiag) 
bey Yolan A losdea ¢lsth is iighi blue, A=1200 peep les sheuid aet b 
fneludes ia this test (see Table ¥l); most of the cyz. re washed Crem 
fe ii treated cloth ami that which Pencinay gives the cloth a tblius colox 
which could be confused a3 th bas clas ed of Av 372 or VYoisn. finished clotits. 


. IE the cloth se be ene 2d do og edt # 
the susrece ¢ <f the cloth san See aint i 
acis atid in the soiutien . dn geder 
¢ this tenayier dudicates Aoi? Pig 


ishes a 


Ps 


oes U,US% Soluidior & dethylens piue in water 


Bi cou (about onc inch egusre} of the cleth to be 
teateé iu the methylene tine solution for sabsuts 12. tacon z ele 


Rye. Gee ea. 60 
WAPO Th o6-310 a 


gub the surface of tne cloth with @ glass red to make the cioth sbsorb 
some dave. 


my 


a2, Remove the cloth witn tweezers and wash off the excess aye 
Ee £ 


x £6 ws ne * . aad x Seas | ae We tee 2 Pa He ie 7 
Uy Gippzrug cae Cloin an & OvaKer Of water, 


$23 “ibe the Specimen ot! & paiher towel SORE 
material) and imeediately observe the color of the cioch, 


4 


PurolisheDiuée -@ "Blank untiested cloth 
Fecitta plus o> Ae l/7Z treated tlath 


Light vlue we Volan treated cloth 
MOTE: Simelated, dyed specimens are Lecated 
as in @ poets . oack cover page. 


ae ratiactul (Casbrs } 


my 


w a 


Sa, 
e 
x 
" 
ms 
ne 
oy 
% 
fi 


= = Riot 


| SHOSAMINE B PEST: 


the Bhodaniue S fest, Procedure A tegether with Frosedure B, can bs 
uged to differensiate Yolen and A#-i?2 finished and "eiank’ unfinioned . 


élothe frou etch othes, The — Dena 2 nodificatien of the ) 
Sosiug Airplane Company's FHEGAuLnNG B tést,; diutinguishes “Glank® cloth 
rx voee ox Ael?g finished apes the sdcend procedure g17¢ erent dates 


+ 


(Ael72 finished cloth from Volan A or “blank™ cldth.  4-1100 f indened 
éloth caanct be da atinguished ei this teat | 


* 


4, 


53 Procedure A ig used, Oplans” glass cloth can be washed free (or | 
alsce: freed of the pink dye which is “fixed” om i¢ by heat, while Voish 
oy Awi7g €inished cloths setain dre ever after washing, in the GaSe Of: 
Procedure B, which dees hae "fix" the dye on the ei leth: by beat, 211 Cor 
elmoét 211} of the dye can be washed frou Volan treated or “biank™ cloth: 
Anl7Z treated cisth, eee tadne pink dye eran eeaat wasilog. 
Bor poth of 
iat gaGned cloth sli 
as a control, 


= 


these proce edures, & piece of cicth aang to. be “biank’- 
iG be sawuid auewusly Caer aed shrough vhe procedure 


rink 


Boswsate and Apps Sus2 
: Re ce ES ~ Bo rat = Ue s 


Ye 0.1% saute of chovanize S im pwcothangol 


wt cw? ert, x. x41 a : 
weg} at mo Ot te” f ; as 


Procedure A: 


1, Cut a ong inch square piece of the cloth to be tested, 
2, Din dt in the dye solwetion for 510 sseonds, 
3, Lay it on a paper towel (er gome other absorbent ese h) 
ang then dey it at 110°C, for 2-3 minutes, 
am Ea it from oe oven and wash off the excess dye by 
nelding the cloth fur led winutes under & stxong stream of running water. 
$3. Carry a piece of cloth which ig known to be ceca ung dnished 


Cloth varough the proce 


Should be wasked fren this "blank," 


o, Observe the colore of tie 


Coloriess (or faint pink) <=> 


a Prank 


7, 
pres 
oy 


cpocccue 


ce 


TA 
de 


ae 
re 


4ncn $Gue 


Remove the ciovh frou the 
Gye by helding the eloth fer 
Water, Irv the ve 
he rore ft can be. 
6 As ins 


| procedure, Again, it uld be colorie 


@RShniIne. 
S$, Observe the colors of the 


fel7a2 vrea 
Veian A oF 


a 
ia = 


wot . 
2 


ni PART, RBAZIDE. EESE: 
ve Bost 


£ 


RG 


ic 


THAL propes 
, be wedlable. 


he 


. When Folan 3 elioth is fumed with 
oxigiged; 1 
selared complex is forued. Therefore 

—anaie Yolan A coatings “biank” unfd 


sped cisthg vie ae ro 


69-316 


= 


ian Seok 


a 


28 
m& & 


A 
+ 


f isiz 


WADD OR SL 


ecdiuve a8 &@ contrel, 


# Piece 


the dyc solutions for 


of Procedure 


aeneieen: mOSt velieble and 
ked glass cloth end shanrid be 


m0, 
the chrouies then is resetad wit 


color with the dipheayl cart. 


Ali tor Bimost aii? )}of the he 


Sample and the “pinak,”. 


ed cloth 


KAlenk,” untres 
a treared cioth 


od 
Yolan or A-i72 ter 


wel 
of 


* ae 


¥ wash off - 

strong strveas 
Beet is aslowed to | 

yecults wey occur, | 


aa 


blank. thy ou igh tii2 
less} after 


A, 
Ss a 


CRETE u 
Cox Siaae. epics 


Seapie and the “bisnk.*. 


ted ¢isth — 


a oe | ang” untind shed cloth 


13 eso) 
ath SP ae 


‘£lities fox haddiing 


» chaowins iz leached ; 
= diphenyl cecbazide 

& pink col a Au the % 
iigasd and 


te 


A 
- 


me, 


aed 


Reagents and Appare tug: 
1, 200 x 25 ma, Test tubes 


2, Goncentrated HC1O, C7C0%3 


5, Hot plate 


1, Cut a one-half inch square piece of cloth and put it into @ 
clean teat ture, | | 7 


2, Add 2 ml, of HOIO, (about 50 drops}, 


3, insert the bottom one~third ef the test tucve inte the hot 
for 5 minutes, ~The HCIO, muss fume strongly dur 3 


4 fue this néxioal. 
| 4. Remove the tube from the sand bath and after about 1 minute 
cool wider running wetes. | - - ts | a 


‘Ss, Careruiliy dilut2a the contents of the tube to 26-23 al, with 


7, Mix and obserye; a pink color indicates Yeisen 4. 


2006 Yor HOG, in Sot 
has fume hood vents, etc, - 


WARHING: Observe proper safety preceut 
hendilag aid in equlpiei a 


) 


Trea ey ITED gs REPS 
HRD oS te G1 0 


NR 
i 


AVPENUIZ Tz. 


YEWERMINATION OF CAREUN JN GLAZS FAuRICS 
Se EE ee. bea eich ly AY alin Sa OP I lis Nol aman Sq AEE ER AREA - ave . 


or Eas 


Uy SAREE Tr F RAY, hepeteas 
{ECO CARROT TetRaMITAtOR MeEROD 
. ee 7 : a ac a hl tS OE 


BE PE raat, Be ALL 
EE pk tee cme arpa la dine, 


DEENBNINATIGN OF CARBON IN GLASS BARRIOS 


LECO CARBON DETERMINATOR M&THOD 


as _ HER OOIT TON 3 


eotere Steen this deteradwsticn, the arulirst gust be thoroughly 
amililor with the “Ingtsuction Manual ror pi dialect a Lece a oe Be 
MT ed an 


Gender Carbon Derexminator™ and the "Ig 
Gperation of Lace Induction Purnaces.,” Pedacipiss a the eee az 
caplained in the manuals, fegults sasild be accurate ¢6 $0,005% carban, 
“SRG procedure described hese hast been used successfully ta determine» 
tus GeGuns of A-172, A-1100, a: Volan find sh om glaaa ¢lovis, 


wn RoR ENE AND APEARAT aR SUS i 


—- Lace Induegdea ! Juxsmace ~ Hocel $21, $22 of $23 

@, Leese Ra, 414 Conguctametric Carbon Deterninstor, 

3, Usmbuatica tude « Leca Ga Gite Ley HO» S30—120 | 

4, isrte cuciogsed carbou exnsibie ~ Lees Cateios Re, 500182 


Se S48 ROSSLerater = Léco Gataleg Ho, S01-75 


| le 


. dxon eecelerator ~ Lece Catalog Na, 304-97 
7, Geneibles = Lege Ceisiog No. SB888, These crucibies are to be. ; 
pranignived @¢ agOOVP. in a’ gube furnace thyroi ch hich & etream of oxygen 
4a flowing, After bureiag, czustbies suet be besdied with tongs tc 
preven coutemizsties vith oat oe the (ekan; the crucibles: are thea 
asvoved in é SAS SECET OL | : : 
8, Tube furnace » at 2200°R, 
%, Crucible tenga 
iG, Tweevers 
ii, Deéiccater 
ia, Yardable trangfsrner. 


13, RSS avandard stesi 1S4A 


= gee “Tnesxucgcacn Manuel for Operation |. 


14, Sarat nydecxide seluzies 
6f Leda No, 515. Cendustenetrie Cacbon betersinater,? 


-e » mo ap ™% . i tis 

Lid, RECBDURS 1 
Directious 
Fey EE Ot TT 


lL, Afsembie apparatus according 
te Figure ¥, *s" godiyvicatiou, 


2, Using o Guartrz enicloessd cashoxu 
execibie, olank out the coabustion tube 
wutii a resistance of 0.5 ohme os lease 
is obtained, Use a yardabie trensformes 
tO @Gjuat he Diave Currene VO SAN) wee, 

3, weigh 1,56 20,04 g. of izen 
Ceecacw2 7 Te en 24m wath ost sc0cb 
Capprexinately 0,7 g.) ot tin acceless~ 
ter, 


4, istermigs @ bleak os. the 
pesacdusg Ey Buruing che agoa and t44 
agieleseterss im Af uncovered érucivie 
fer fivs minutes im a stress of oxyges, 


S$. Ueatisans ths asyges ange for 
eu additiessi twe minutes ana recesd 
weeietesee of tha Sat(ON}, selution, 

Ske this rvagistence for the farat point 
Ly PREpOrEES & Se tandera CHEVE : 


6, Sem e dupifeste bisnk, 


Htein thxee additional er 
for ¢he standsed susve bp buraing iran 
gad ¢in meCe: ern core wixed with 0.2. 
6.4 and 9,7 g. ef MBS starderd steel 
léé4, Piotr ea daeance of the Ba(GH). 
ecluties ine ohas ¥8. silligrans of 
GRIBGH 


2 & 


S, ledue aniy tweezers to hendi¢e 
ae 6éut the gesple in 


Blaay 6 S 
bel? ineh pieces, Helgh 300 Gk » of the 
cleth te ths maearegt siliigren and 
(place $6 & gae-dguited erucaple. 


2 


« Gover Gloth with ires and tin 
gocslesstere, mig end burn: using the 
fame teckemagde ag used in the deter 


winmegion of the Dlank and the pointe 
fer the s?eadard Guive, 


Rewarks 
i. See “Tnsizustien Hanus 


for Querstiou of Lesa Induction 
Furnacss,™ 
attuctien Maaual 


ii 
ier Onsratice of Leca Ho, 325 
Cexbou Deterwina~ 


3, Inca eccelarates contasas 


garben aad therafere muat ce 


Wedighed quite accurarely, 


& Ses. rseark Bo, 2. 


¢, Resales ehouid saree 
within O23 Cha, | 


7, Follow exactly the pro 
cedure. used iu steps 4 aid 5. 
NSS etandard steel 486A c cut 
Oe C27 carbon, “ cae 


- 


& . 
a tug 


sre must be taken te 


pxevent skin cila from contamina- _ 


titg gizss clotn, All oil ead 
AXEasSe wuUat De abeent from a 
BCLsgora. ~ 


GS, ee 52 ena é and 5 


a TY ea Ss 2 Mee See oh 


iO, Measure the resistance of the 
Ba(OH). sclutien and read from the 
Standard curve, the mdiliiercams of cerbon 
seprasented by thig resistance, 


ii, Seemine the seit din the ii, A4n even c8it mast ve 
crucible, ontainec. Diecard resvi¢e if 
hieced of ungeaet ed giges cisth 


ALe SFAHSNT, 


curves = JOO 
av, of danple 


PRREOLA Ad 


“aim Y wwe too Tare. Abo en 


EARL FiokGel FWA 3tue 
DELBHSTCPATION OF CARBON AND BY GROGES 
LE SIITCON-ORGANTS COMTOUADS | 


BARRY MOTHOD FOR 
Tile DETERMINATION OF CARBON AND 
HYDROGEN IN SILIPCON-ORCANTC COMPOUNDS 


tne equipment, apparatus end techniques used in the determination of 
carbon and hydrogen in silicon-crgante compounds are in most respects — 
identical with thoge used in organie echemietry. There are two notable 
eaxceptions to the preceding statement: (1). in the comoustion tube catalyst- 
silling, platinized Alfrax pellets (see “reagents” } mua be used to ebtain 
complete decomposition of silicon-carbon compounds, and (2) the ignition of 
the silicon-organic compounds must te conducted slowly and at a low initial 


temperature. Low results may ke expected if these exceptions are ignored. 


i. Reagents: 


A. Copper Oxide catalyst: 


| Dissolve 60 grams coppe> nitrate in about 206 ml. distilled 
‘Water in a porcelain evaporating dish; gan iy cbr mney Carborundws 
Company brand elumirun oxide cylindrical pellets, 3/16 in. x 3/16°in.) and 
eyacuate under a bell jar; this draws the air out ef the ee of the pellets, 
When the bubbles uo longer erupt Trom the pellets, release the. vacudni the 
copper nitrate solution now rushes into the evad uated pores. Itevet on 4a. hot 
plate for one-half hour. TDecant off excess liquid und dump pellets onte a 
wire gauze. Heat until dry, using a direct gas Plaine. aay ignite ina. 
- muffle furnace at SG" C. for one hour, | Ro pw 


B. Pl atinuim tatel st st? 


ane Paeiie 5 grams iatiaun: chloride oo ee B mle distilies. 
ter or transfer to a 400 ml. porcelain evaporating @ish. Add 10 grams.. 

 Moxite pellets and complete the CE Geee Just 86 was done with the copper 

oxide catalyst. foe ep ak i. 7 re mn ek 


ee 


6 we 


Btlver Catalyse -. Ss - : , . at aac eve . : = : ae _ | ea5 


e erakaye Sie ta ce to the pla erie anal ee Saliehe. using. 
40 gran of silver nitrate: ‘and about. arene Roxite pelhete. a Re 


ee Silver Gauze: 
“100 noo “pure, silver Y gauze.” 
Be Plavinun Gauze: | 
100 mesh platinun gauze: 
” ee : Cerium oxide Catelvat: | 


Prepare eiwilariy w ecoper ¢ oxide p pelists using a saturated 
solution of cerium nitrate. | 7 2 : 
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G. Platinized Silica - Copper Oxide Flux: 


This reagent 1s used with solid and it Guild samples 

Ms Place about 25 grams of amorphous silica in a 300 wl. 
evaporating dish. Drench with 5% platioum chloride and evaporate dry of 
& how plate. Transfer to suitable porceiain crucibles and ignite to 1100°C, 
for four hours. This high ingition temersture-is necessary +<o dehydrate 
completely silicic acid. 

2. Ignite 25 grams 200 mesh Cud to cO0°%C, 


| Rlend 1 and 2 by rolling in a large dry bottle having a 
metal Cape . os . 


Zi, ADpDSErACUB: 
A. Combustion Tube: 
The senvuetts 1 tube is gimilar to that used for ytandard 
semi-micro combust cions (1, 2}; in this case we fuse together two standard 
fused silics combustion tubes so that the overall length is 39 inches with 


the conventional side-arm and end-tip. The tube is. PACKS? as follows: 


; i. A. gmall plug of: ignited asbestos, (1/4 long) is placed 
at the exit tip of the tiibe. | le wg Gan 


oo.) 2, One inch of rolled silver gauze is placed against the 
asbestos plug. — ys ee - = Shes de at 


4, | One {ach Oz stiver catalyst pellets is placed next to. (2). 


. a One and one-half inch of rolled si lver gauze are placed 
next to (3). Sta 


7 Four inches of copper oxide catelyst are placed next to 0), 


ey Siincees ‘and one-half daches of a. me. of ‘three parts 


ociatinun cecalyst to sie de scree oxide ae with a ew ee. stars 


: are placed NEXT to OG). tn Poe 


a The silver and copper oxide section or ‘the. cate is. neatea ae 
a tube. furnace about & in. long and maintained at a temperature ef: 550°C, 


= Tse Platinum section is heated by a thirteen inch tube furnace tova temperature 
of 1000°G. ‘The furnaces..should be toveling and none of the Cud should he: : 


ablowed to come into the 1000°C. zone, since Cu0 meite below this temperature — 
and it would flux" with the tube. It is better to have the: platinum : seCee at 
lap over into the 550°C. zone gli ightly for salety. 
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; Y ' 
SES SARE Pt ean [ha tacos ee 


F 
Seth BEANS At a" ‘otha Thad NER ree iS he meta rae wp fee 
[percent : te : ais Leeds: Sunt feet Reatrt 


Ra Saye eae 


fea 


WaeEy 


Seece ‘ber (1) (2). 


B, Absorpticn: 


ee standard soft glass Pregl micro-abaorption tubes are 
used. The first one which imsedistely follows the train is filied wita 
indicating a eae crushed to about 20 mesh and screened to remove fines 
This should be done in a dry box, This tube serves to absorb water pro- 


duced by combustion of hydrogen in oxygen. The second absorber, waicn follows 


the “Drierite, "is for the absorption of the carbon dioxide, and it is fillea 
with "ascarite® with a 1/4 inch layer of "Drierite." _ 


ne final absorber is filled with “Ascarit ~ betyeen two 
equal layers or “’Drier ite." That is te day, "Ascarive” in the middie of | 
the tube and "Dricritc™ at the ends, This fiual absorber is used as a. 
tare of a double pan balance. if single pan balances, such as the Mettler 
or Sartordus, are used, the final absorber is weighed before and after 
each run and a correction is applied t) the net weights Os. the water and 
caren dioxide absorbers: on this basis. 


Gs _Oxygen SOULCE! 


‘The oxygen is purified by passing eisiean a ie Gipieees cons 
taining copper oxide pellets heated to 550°C. followed py absorbers. contain- 
ing “Ascarite® and “Drierite." ‘This purified oxygen ig then passed into Bs « 
pressure regulator (Fisher 20- =220) thence through a bubble counter, followed 
by *"Drierite*® and “Ascarite™ absorter traps, The OXYZEN Gas aow has the 
relative humidity that is obtained by passing it through “Drierite,” and 
"Drierite” is being used to absorb the water (produced by coubuation of the 
sample} at the exit end of the tube. These conditions should always be | 
maintained. ; _ ae Pies 


De Harloute Bottle: 


a | Fisher, 20- 250, two liter - Micro ees tripod for sane 
Fisher 20-252. Tne bottle is filled with water its eves te the tinal. 


ample Cont Coubus tion batts 2, — + : i Ee 


“e Ae ‘th the introductt on we stressed the deportanee of 'a slow” 
combustion at a Low fnitial temperature. Gradually the temperature is 


inereased to:l0co*’s, This method’ oF heating can be effected: by ate So 


raising the temperature of a burner of furnace beneath, er around the. ‘sample, 


or by slowly moving a high temperature tube furnace fron @ point beyond ‘the 


gample toa point at whieh the furnace completely ervelops. the sample. In .. 


_, our laboratory we use & split tube- furnace mounted on & feed screw driven vy 


a TOwe Reed motor, sich es is dsserived wy Haliet (3)- the heaving cycle 


should eover about thirty mioutes. 


_ | Platioun Baffle: 


The platinw baffle. if a pace oil. of platinun gauge with 


a hook or loop on one end to facilitate removal from the train. it is place’: 
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at the rear end of the sample boat wuriug combustion and it ucts a8 a 
reflector and catalyst and cuts down on explosion hazards. 


a 


PROCEDURE: 


Weigh the absorption tubes and attach to the train in the correct order. 


To sample solids and liquids waich sre stable at room temperature, 
proceed as follows: | 


UGaT LLL2 & POrcesaly Micr terri Vimeve Leys tate Olas Wad 


¥v G05 Fe Nols 
copper oxide flux. Weigh to = "0. 02 ie: From 6. capil} Lary Foherioesi an Gaaeee 
mately 10 to 40 mg. liquid sample and weigh again to + 0,02 mg. Now awing.up | 
the tip on the Mariotte bottle 30 as toe exert a ‘bac. pressure oo the trains | 
Introduce the bout containing the sample fate the train, pushing it to a point 


within one inch of the hot catalyst. Place the platinum veaffle directly behind 
the boat, and replace the rubber stopper in the entrance end of the. eembustion. - 
tube, Regulate the oxygen flow by adjusting the outlet on the Mariotte bottle - 
so that the water is displaced from the bottle at the rate of 6 ml, per minute. 
Heat the sample as described ender 7E. Combustion Unit® in the section of this” 


_ paper captioned “Apparatus.” Continue: flushing for an additional thirty ming | 
utes or longer, if necessary. (Occasiouelly a drdplet of water condenges in | 

the exit tube or in the capillary portion of the “prierite® tube and when. this 
cccurs, an extra-long flushing period is necessary, ) | . we | 


“ (2) Solids: | 


Weigh ‘the acne boat, add the old ee ere geal: to obtain 


sample weight. Cover the. sample with a Layer of platinized silica-copper. oxide: 
aed aud introduce to the combustion ZOIC » Proceed From here as wit ch 8 Liquid. 


Glass Clothe: py Jie Baas 


: : “Por joins giese siete ‘the ‘follaving cectni cis hes been oleae: 
satisfactory. Ignite a piece of thin platinum foil, ‘about 1-1/2 duchess: Long’ 
and about 3/4 inches wide. Weigh on a semt-micro balance as accurately as 
- possible, 5.0.02 mg. Now wrap approximately 300 mgs. of the cloth sample rs 


the platlaws so that the resultant bundle assumes the shape of a cylinder. —- 
Weigh again to obtais the gamble weight. Turn off the oxygen Plow. Qt the - 


Mariotte bottle and remove the rubber stopper and platioun baffle from the 


7 conbustion tube. Push the platinum foil containing the sample into the. com. ite Hs 


| bustion zone to a spot about one inch from the hot catelyst.: Place the taffle. 
at a spot just touchiag the sample and replace the stopper in the combustion | 


: ara mane tone en Oe ea PROT CR rw es A ae, 2 de onal we ie os ; Gennes cod o et ot pin 4 epias 
Wh hee Bo RHOBWLSTS ws CAP ECE ab ett | ott O84 thd aide ucts VS o de Bs A Nae te tate rene Lg 


6nd solids. 


a After the. Plushing is nes detach aie eyeorecks walle. ‘the: i 
«oxygen continues to flow, Reise the outlet tube from the Mariotte bottle. _ 
.. Allow the absorbers to scand in an eupty dest ceator ror ten: MLOULES 6 oe. eee 


yam OB 8g 


BOR Ry i ea ce Ate AE cee evetbaadt We eaten 


Vins cach absorption tube wlih @ Gry chamois, allay te 
“i en ae kL . =.) on Ae 
Stand in the belanes cates fer five minutes and weigh to = 9.0¢ mg. 


Use white cotton glevaa nen hendiing the absorption tubes» 
Caloudationst 


Uh Ow ce eo sha kata en% "2 ae Al 
Lbs Vii & Were? ae bit 


age. S EU PLE 
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A wey - ver ta-4ae <a owim ey - 
AbPre|diiuia ALY 
TE earn A a PE ES A lS 


WANITTAITVE DSTaNMINATION Gr A-l/c POVESH ON GLASS FABRICS 


WTHYLENE EVOLUTION MEHOD 


Sh! ae res Bers 


EL. Ivtaopuc tion: 
When glase fabric 4a finished wlth A-L72, ColgSi(OC2k,0CHels, the 
ultimate “suced Tinish on are aaa fubstrate is a replnous polymer 
q 


Latent a Ow Ean ee i Ton “F aa i few Waster Testes toes & ee a re ee, 
AER AAP tba prepare ae: Oper tey server mix: Ee RARE Oe eh de ee Br ee ae 


finished gleas with phosphoric acid gives o_o quantitatively. The 
reaction o7 Which the sneaiyais is based Le 7 


Cals + HFOS 4 Si0z 


owe 


a Corlg810a/2 + HsPOg —> 2 


The ethylene is trapped on silica gel and cubsequeatly measured bY ga - 
chromatogrsphy. Loadings calculated from thia uethed of snail LY8Ls agree 
Well with those based on total carbon determinations. Tne ethyLene 
evolution method hes the added advantage of extreme sensitivity; it ie 
possible to detect lesa than 0.01% A-lfe finish. | oo 


Although we have gaid thet the ultimate finish on the glaas fabric 
i@ & vinylelloxane, ColsSiOs/a, it is customary to express the loadinga 
as Weickht per cent A-L 72; this. custom is observed an the prceedure 
described be re. | 


| A Barrell Kr ma Tog vas. used tu eveesiae- thia mrocedune ‘and the 
conditiony deseribed are for that instrument; obviously, other gee 
chrowatographs would serve equelly well but tite — conditions would | 
have to be determined fer ‘the ingt: rumen t belag used. er a 
she directions ia the procedure are very deiaiiea but neve been. | 

sliveragteiy ¥2 ritten os 1s te ‘enable er inexperienced analyat te use the 


“Sighs This method ts not meant to compete with the total carbo or 
rhodauine B metnoée regarding rapidity; it, on the contrary, ig apecific 


‘al more sensit tive and ta bota accurate and precise, — 23, = 


a 


Tl, REAGENTS AND APPARATUS: 


1, Wve OM. A by rest a os a4 ed ae ee oe ee “ athe Fane ‘ 
mG Ze gv e FRSA i: & é RGR & Wd ee tb tte Re iv) 
. of 6 aa HofO,. Carefully add the 229g to the HaPO4. When vractically cool, 
_ atopper the flask to protect the Peegent fros molscure. : 


2, Dry ice 
3, Acetone 
4, i 710 Siiteone of] bath 
§, Cylinder of dvy nitrogen with regulator 
6. Cylindsr of heitua with veguiatas 
7. Gylinder of ethylene 
S8, Siiiea gel = 20 x 40 mesh 
9, ‘Coppers and giass 9305 trap 
i0, easing mantle - ASG les 5D Ys 
il, Vardse to control heating axaeie: 
ize Reaction flacke Bo about 70 ul, volme, 35 re dianctes 
per 2 Dewss flasks: i+ 60 ux, Pe fi, Geode 46 EMA. deep 
1 = 120 wa. Lely, about Ex y ma, deep 
14 Busrell siilcone gtaig, gocketa and commecters 
ase Burreil Xrone~Tog 
16, Gag eaupling aysten 
17, “Generating apperatae ag shown 
18, Barreil Planinetes Po, : 2 
44, tygon tubing 
_TAOcADIR: : 


31k 


a aor 87 wie “ye, *  Bemesks 
2 ORR OP REDD ; - SarimeTerebTcaee 
a astablish the following | 


Kromc=Tog conditions: 


; Ve a TNT 
eek 


Sauple cell blocks 40°C, — 
Detector: i00°C,, 200 we, 
Column: 24M alemina, 14/28 aesit, 


2s Ves S090. 


He Blow: 2 ib, /in,? head of 


pressure et the dispbragn 
waive, <iew rate to be 
varijed to change the 
retention time, 


2, Attach tue gas Sempling systen 
: 


Krouo-Tog. 


syidnder of pure 
zF V5. eR. 


3, Attacn the 
ethylene to the saaniing 


4, Use a calidbratad 1 wi, sample 
nulo dn the listiurent sampie system, 
S, Cheek for leaka in the gsaaplang 
spatea Ly evacuating the systen, ciage 
ing ot f the pump, and observing if the 
mercury manometer drops any in about 
iQ minutes, 


6, Adjust the flew rate to about 
a4 ul. /ainute, 


7. Ruoter @ pressuse of ethylene 
{about 100-200 sy.) into the sample 
efli and sampling aysten, end thes 
remavacuats the systeu, . Her this step 
the left-hand stopeack (the one nearest 


the sampling aystem) dg in the Borizuntal 
peustieu anc the other (fagat hard) step- 


Sock ie vertical, 


6, dntes & senaured pressurd 
fabant 190 sa.) ef stkylene iute the» 
eanmple ceil. —— 


a G,. Clog? off, 1.€., pus 
' vertical pesitien, the leftehliand | , atop 
Cote. | 


i 10, Turn on the recorder end pit 
eon Soe Contre) oF 2X» | 


ie - Ruter pie genie into the 
 Rélius stream by turning the right» 
Hand stopeeck to the Rorizcatel 7 
position, Always turn each ingtrue 
ment sQmple cell stopcesk in the same — 
direction, For example. always Haye — 
the notched gide of each stepcece ~ 
facing either upward or ‘Ear dmenevEr 
(GONMEeES | ar outward, - 


12, Comtiane the eur adout 1 to 
2@sainutes bevend the ethyleue peek. 


$$, £m B&B 1G8kufseve SYStoH, 
Gr 


thé MRRGMeTeX Should mos 


a 


. eee zi 
oH the Stanlad a 


an abs 
SuLye 


* Thig is te purge the 


~8y¥ s0ee W204 ethylene. 


4, The position of the —. 
stopeociss used in the. ore ahaa 
Zon of cé@li voluse must be ee 
always weed Sn the standasd zuns, 


13, Measure the peak avea and is, be net fersgeat to | 
the xetebecion time, BuUagSg le t62 weasgesd peak asa. 
tints tee fer the avienuagioa, 
Id, Sun tHo more pregsures ay 
ethylene in the games wanpror Cateps 8 
thruugh 13) ut the samt flow cute, 
15, Chengs the heldua flew tres 
to abune 70 at,/f/min, aud run taree 
more standsrds at this flew vate. 
16, Neagure the retentaon times 
and arces of thege stsiidards, 
i7, Chsuge the flow rate eeverai 17. Agent S@ dis tezess 
nore times tg wbtuin a range cf : getenticn times shenid surfise. 


serauvien tises froa ebout 5 min, 
30 sec, to absut 7 wig, GO seconds. 
Run three standards «¢ cach flow vate, 


| AS, Calcuiste the mg. of ethyiene 
per cm,” for each standard, 

mi ot Bes cme oes 2 6 j a « 2 ‘6s cir: a | * : 
Bigs gtiyiens x - Sit oe BGhe OF Seepage Bi 4 fs wgfeeo echylenc — 
786 273475. eae aren Pao | 

T © temperature in “OC, of ths 


~~. 


tempe 
instrunent sae Ae eeli Glock, 


19, Fiot em WSs retention -£ ws ® . @ 63, ae ¥ 
time on limeas puner, Ora §- subtabie re “. ooe & 
curve thyough the points: a given point... 
should not differ fvon the {cBive by 
wore than o5% of the ng fon” Factexe: 


, 20. Thie is then the ‘wastes curve. 

‘Bach day elotag sre to be sampied, Juss S ek. eee 
a few atendards- need ¢o betas 88 60 Bu posts 

. eheck on technique and conditiegs, If | = 

these pointa differ from the master 

curve by mere thin #53, mose etandards 

muat be run to ¢s égnligh & curve faz 

thet day. | HP aS 


. a Seepere dy ise, facetone bathe 40 
voth ei WEE s se: 


WATDD 7 oe 418 . hi, 


@o aACbavase and clenu SiG. trap 
by heatdiug the copper tubing conmtaia 
ing the Si0. te about is0°C, sith the 
oad isvh Gud evseuste the trap, Clese 
axf the open stopcack hefese the trap 
LR temoved From the eyacusting svsten, 


Lee Seal ¢h 
the condender an 


i joint petweei 
wueacer tran with 


ae 


a’, Make Sirs the entire genta 
ting aepavntus is dry GH.6 oS “EBB s 
CORGENSEZ fissk, ete,) 


| 5. Put & 0.5 Z, Sample of the 
eloth ia the dry reaction firgek. 


Add about 10 cc, of the. 


Be 
MaPog? Pals Feagent and wet the ground 
a 


3 chars. 
gigas weck wath if, 


7. Ceanect the flask to the 
condeaser and weiter trap riage 
using the reagent to 8€82 the Joint . 


&, Purge with a faa jie af dry 
BAbLagen Tor a few minutes to renore 
Bois: aE ¢ Oo <4 é 


9. Reise the dry ice/acetons 
BAC around ths we b8z. $8aH. 


to. Turn down the stream of 
git psec $0 & ioe flew TREC. 


lle A¢tach ta the water txao the 


"A end of the silice geil trap which iz 
immersed in its dry ice/acetone bath. 


22. “Open beth evecers on the | 
trap (first ‘A> then’S9 and after | 
equilibrium is establiahed, attach the 
bubbler as shen on page » Adjust 
the nitrogen flow rate to 1-2 bubbles 
per Second. 


13. Raise the heating mantle 
Bageound the flask and turn on the 


6uL ane Use a yoitase setting of 
12 Be | 
OD is ae 63 


So dnmmediatesy aftes sack 
vid, A VACUUM ia pulled ou ¢hs 
trap while the sii beth ig stats 
hot, Reen beth stepesqus ocinsed 
whee €ne gxap ida wat in use, 


% ‘She apheratus may Ee 
Ween Funs bP rinsing 
acetone and peasiag # atras 


dried 
with : 


of nd trogen EReouEh the ia © 


B® Gut the Sample into onal 
(stout i/2 sack agqunie)s piesa 
be Sore puttin g at in tke Finek. 


6, sake Sure ‘pll BHC # 
sloth ie covered with ¢hné resgent. 


31, Praon tubing; Buezall 


- vockets pius silicate seals and — 


A conuetter are used for this 


: connection. 


i3, Tre reactsen shouid be 
cargeied sut at 8 tespereture of 
about 300°C, 


25 =, 

hth 
Fi ey 
<z, 


i4, Contduue the heating for ié4, The first 10 mivutes 
30 minutes, & to bxing the finsk ari its 
outeuts up to temperature: the 
Semaanisne 20 ainutes dg rvescties 
Bid purge that, 


Ld 
3 
. 
& 


i5, Make perdodic flow rate 
adjustments during the reactiou te 
keep the tao at i-2 bubbles per 


sefond, 


16, Gisceonnect the sijiea ai TAL Leave ¢h- Bier ‘cap 15 
txep and immediately ciose beth stop- the dry ice/acetone bath, 
coces, DBetach the buoblet and turn 
eff the heating mantle. 
Cy _ eesusenent of the Bthylene: 
1. establish equilibrium fox the 7 1 Detectax waa sed thai 
€cllowing Lreao-Tog cenditiens: ‘canditions sust be kept Constant 
| | for aii campsed aint gtande sds. 
Bstectorz: i00°C,, 250 ma, | The flew xyate wiki drop to about 
Columns 2¢¢ aluming, 14/728 mesh, 70 wi,/aia, when the siiies cei 
60°C, 25 Vo) tran ts pat inte the syste, 


Me Ficw Rates; 2 ib. /in.* hesd of 
pressure at dispirsgw 
@alive, ubout 76 al, /aiu. 
adjusted with necdlis 
vEive. 


a, Cheek for leake in the systes, 
Gunes wetnod ls te plug the gea flew exit 


and sea if the flew drops to a ZETO: 
 Séading GR the f Lownet €¥y 


36 yith the ary eayoeetone bath » 


($¢211 around the silies gei trap. 


evacuate the trap. Attach tie’ B’ end 
ts the vacuum svaten, open atopceck “B. 


-&nd evacuats about 30 seconds, Close 


the atepceck and remove the trap. fxoa 
the yacutim system and frem the Gry 
ice/ecetonge bath, 


4, Cénnect the trzo 


. 5 25 fc the Arnwo~Tos . 4, & ving Stand, clams ana 
Both stopceucks on the trap are closed rang can ba used to suppert the 


&t this point; on the instrwreat sasple trap. 
ceil, tne sight=hand etopcoek (closest | 
te the eclwm) is kherizcontel aed the 
left-hand sfapseck (next ta the Sit, 

¢zao) igs vertiexl, 


ss UFR GA the xzromo Tog chart, 


ra eds 
1.2 40 


6, Carefully raise the siiicoue & dit du best ty wane off 
Gli bath, whach mac been heated toa tne “froese™ that fcrmg when the 
17Q-190°C,, around the trap sa thar tig aS régoved from the dry 
@ll vhe copper tubing conte ining the sce/fecetonée bach, o¢narwias 
gel is in contact with the oil, wislent spittieg ercecurs vheu the 
not o3) beth fe SRTESCs fe sot 
let the Trap ayead eroued a5 room 
eo 4 


temperature kor. Ay 
of tise before it lig 


7, SHHADIALELY open stopcock “B® 
Stapceck "Ar and then turn tha left-naud 
RUGULimsdehs Shimlie cel} stopcock ta the 
norizonteazd poegation, 


& Continue the run somewhat S, the sage peak Bt iWa 
bevyerd (1 te 2 minutes} tae point Where winutves is wir (or B77; & seeil 
tun nea returns te tee beseline sfter @teene2 beak o=4 minh ates cau be 
the eniyieug peak, Atenucte the jenoread, The retention tine of 
ethyiene peak if usceesery te kesp it the ethviene ie csualiy beeen 
Gis G6RE4, | | OO $7 minutes, 7 


GS, Turn the left<bacd sustruwent 
CGil StepaGCE to the yertice] positiou: 
glese siapcecks “AP and “A" of the tras. 
Remove the ivan feea the Ezewe-Tog. 


pia White $2 tree ia s¢iii in iG. This step is to cosuxe 


the bor O22 Baty evetuate the trap. 4ua% the ¢ryay ia cisaa fer the 


Gliese SFE the stopeock. SEne Fut. 


ii, Heagure the retentiaa tine 
Bud the arée of the enivlene peak. 


| dé. Using th € appropriate cai abran 
tica facter of mr, of sihyiens aeee cs” 
for the aezsstxed -etentisn ¢! a" 
calculate the & ethylene znd the a Bod 72. 


c/o? x 100 a % ethylene 


4g eases: x 16° % A-it?zZ 
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i eh 
Table bw. 


Compariaon of A-172 lesdinge Determined by 
Totel Carton gad Sthylene Evolation 


, A-LTt2 P ALTA 
Based Fer Csot Baged on 
Cloth _ $c. Qn % C% Ethvleue é Ethylene 


0.14 (neninel) - Tonawanda  6.012- 0.00. 9,003 0.0% 
| 0.020. 0.0 a — 


SWALCU 6 
0.3% (nominal) - Tonawanda 06.042 O.32 ° © .026 G,28 


@WVaten 


0.75% (noainal) - Doravanda 0.057 O.48 O.087 O47 
awaten oe : 


16 {ocminal) - lonavends 0.068 C,62 — O.049 O83 
Swe TCL : | | 
2% (nomirall - Tonavanuda 0.1306 41.32 @.405 1.65 

evetch | 
ee (nominal) - Tenavanda § 0.076 - &.7R |. 6.062. = 06,6) 


gewaieh - HeO extracted 


linited Merchants « | 6 OLG — «BRS sO BS "6g BS 
ecmaare.el a | . ee Oe sa ie 


3. P. Stevens ~ Commercial, 0.018 . 0.89 RT 0.87 


* 6.015% C blank subtracted 


- ms yp oom ay 
WALD TH 0O~31¢ 


is 
Sa ELE 


CLOTHS: 


REOHAMTWE B METAOU 


ah we, 


cart 


APPENDIA XV 


QUANTITATIVE ESTIMATION OF A-172 LOADING OM GLASS CLOWIS: 


RHQDAMITSG B METHOD 


t, _ ENTAODUCTION: 
This test is quantitative to about 0.1% cpus. but it Le act 

specific fox A-172; thereforn it 1a necessary to eutablieh beforehand 

that A-172 ia the oaly finish present on the febriec being tested, 


ine principle of the metnod depends on the abillty of the rnodamine # 
to attach itself to the A-L7& molecule (probably to the "R" groupl, and 
although it is possible to apply bit dye directly to the finished cloth, 
tue intensities of tne coiore so produced are not preporticaal to the 
ioadings. However, if the fabric satan pes are ground to arout vail Ween and 
the resultant povders sre then dyed with rhodamine B, the color intensities 
are then proportional to the A-l?e loadings, Tue opvicus explanat ‘lon is | 
that grinding liberates A-172 resin particles so that the dye can attach itself 
+O them ang the eye can perceive the ayed par riicies, 


In the sonnabiis Haintinad tute, Leo pp oeaeione should be obse eyed: 
(L} the grinding utep should not be unduly prolongad, ané (2) rubber ee veg 
gnould be vorn during the grinding and dyeing cperations to pretest tha «Xin 
awainest unneccesary stainieag from the a¥e and 543 tat ior chucce By any 21838 
dust particles gettang ints the akin, — : | 


A. one-ineh- ~aquace gamoie of cloth is use ed ig thle precedure, and 20 . 


welgbing iz made; we have found this tobe = convenient alze, tut the speci- 


meh size could be varied to cult individuel tastes provided, of course, that 
the couparigzon standards vere prepared Vrom the same size aa the sample | 
epacinen, | , | ae 


Ii, REAGENTS AND APPARATUS: 


O.1¢ Solution of rhodamine & (prects cel, beetnan Ox Organic Chemicals, 


cf 
vi Ls 93) in wethancl 
2). 2ovmi. Centrifuge cubes and rubber stoppers - 


Be Porcelain mortar and pestie 
i. Fritted erucibies | 

5. ovina oven 140°C, ) 

G. Centrifuge 


7Y. Rubber gloves 


6D 4 
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za 
O 


eeatn, 


ii. _sCCEOURY at 


Ap Preparation of Standards: ~ Recommended Method: 


1, Evaepare & sefie3 of cloths 1. dnateuctiong fer icading 
of various loadangs from 0,03 (blank elegs fabrics wivh A«i?T2Z are givens 
sere #o about 1h; 0.4% 8172 an Usion Gatbadé Gorpoasataune 

yyervals ave dasirable, Siijeoues Division circule: No, 
SH--1O007& . 


2, Ghenicaliy astlyze these 
cloths by using the Gas Chrcustegraphic 
Hethos for the determination of the 
ethyleas generated by reaction of f-i7é 
¢xyeated cloth with H3lGgePO5, or by a 
total cardsn deterainatioa, 


3, Ou$ a one inca square frox 
the sauce area which waa stsmpled for 
cheaicai aualysis: cut each square 
inte about four parts, | 


4. taweave. the four pertc. by 
mulling the fibure apast with teeszers, 
Firs thege fibers into 3 cicen pos rcalain 


RoLtar, | 
5, Gzind the fibsss antii a | = sae The ladies Sucbateie: 
pewder is just obteaiusd, 4.¢., mo | ‘tant is used aust be reproduced 
distinct ribers ee bb ddraehigh | fer all eseples end standards, 
DOG NOL GRixv tea TAAR ce <3 | a ae se a 
REACH THIS POINT. 
se cabaheed the powder as "et ae é& A gwali funnel aids 
 Queatitatively az pogsidls 460 8 dry  trausier, | Ne dae 
. centrifuge tube, cae a - 7 [et | ote - 
Te Repeat steps fag fae each | oem Clean the gortac end 
standard, oo. pestle betwaen standards (ox , 
ne a  «gasplze} by grindiag « fae grans 


OF a6 sang briefly, then washing 
aud wiping —— | 


8, Proceed with section iiiep, 
the Dye Teet, | 


oF Bzeparntion of Stentacés ~ Alternate Methods 
1, Cat about & sig inch sqnere 

pieee of tlank cioth inte gupnit pieces 

(about i/@ iaeb square), 


Vn 
C2 


WADD TR GO-416 


a 


3, Unweave about six of these 
pieces and wut the fibers in & clean 
porcelain tiortar, 


3, Grind the fibers es described 
in section Tiiea, step 3. 


4, Tronefer the sovder to a small 
ae 

5S, Repeat steps 2, 3 and 4 untia 
ali the smaii pieces of the blank 
Cloth @#Fe grouud., | 


6. Cut into smtil pieces iabout 6, if the s¥atch fiom whieh 


1/2 ineh square) asbeut & six inch the six inth Aquaze was taken is 
scuzre piece of 4-172, howogencously, mot hemuganesusly loaded, 

heavily tebout 12) loaded cloth which reptesentatively gampie & gligié 
bsg teen cheaicaliy ansiyzed. aree for bath chemical enalysis 


and dye tests, 


7, PBereat atevs 3, 3, 4 aud § _ 7. Clean the esrtar and 
aud pue ¢he pevder in another bottle — pegtle by grinding in it some 
of j8f, — Blank cioth, vViscurd the pader 
aud wipe the mortar aud péestic 


with Pagers 


: 5s Hake i383 Baxtures {206 Te 8, Bar exaust a; as 


be 7 80 Bg. 

tetal) cf the “blank” povider and the | of. 1% aAe-l?2 powder ia axed with 
feild losded powder 8u 23 to Sinulate $$ 120 mg, of blank, « 0,43. 4-172 © 
the folloiing A-i72 loadings sa the = standard ia obtained, rae 
mint ices i ) v2, O.2%. 1.4%, GSK, ae: : ) | | _ O43 7 
0.5% aid i.0n, The temzinder of the — “6 = | | 

biemk and 4-172 powders is reaezved 

for future ase, 

oe ‘Peanafer guaneisaciveis each _ 
nixturd te & éry centrifuge tube. 7 
1G, Proceed | wath rection 2ieB, ; 

the Dye Test. : 

| 2eeps?e gampies in the game sunrises ids is best te run duplicete. 
a8 descrised ior the standards in. GREPles of the cist to seduce 


section TiteA, steps 3 through 6. ghee possibility of exrer duc FG 
: | - ail ink POR SHBe 7 
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Ds Bye 


1, To each sample and standara, 1, Since the shodaalse B 
add about 4 ml, of the rhodamine 8 color sess to fade amewhat 
teagent; stepper and shake the tubes wWith thine, L ar 2 standard sheulad 
Weli for i io 2 minutes, ba run with esch seuple or eroup of 
samples aS & cCueck Of technique 


and on the validity of the saster 
sexdies or Standards, 


ja, Henove stoppers and finase 
Gown the wahie of gach tube with abn: 
another i mi. of reageat, 


3, Wadt about 4 minutes then 
centrifuge about 1 minute. 


4, Garefully rescre the super 
matent jiquid without Gieturbing the 


Dimer, 
5, Add abows 12 mi, of water to | 5S. aA lang, pointed alimedinun 
each and stir well. Centrifuge and Spatula works wali 243 4 stiffer, 


Sgaim FTemovye the supernatant liquid. 


6, Repeat this washing atep untii 6, About four washings are 
the water wash ig esséntially colorless. usually necessary t6 cexeve the 
eg excess reagent, : 


?. Transfer the wasred, wet ee 
a2 clean fritted crucible with - 
aaa of water, tise guction on es 
crucibie te renove most of the water 


8, Dry the powder Gx the frit at : ane oo | _ = . 
about 110°C, for about 10 wmiautes Cor | a 
untii the posder is dry}, Cool. the 


crit. | 
«8, Compare the inte sueiey of pink 86 in: BRY case, BR white — 
color of each rma with those of the background Seems advaentageaug — 
stenderds in sither of the following = for cobpering the colsvs, 
wavs ex in any other way vhich would 
make differences in coloxss mOxe 
Sppetent te the snerstor:: {a3 by 


leaving the powder on the frit and. 
finding the atandard which most 

closely wetches a given sauple; or 3 ns 
(3) Spy scraping the diy powders fron (b? The pluk stain on the 


he frites, traneferring them ts pieces fzitted ceucibles can be removed 
ae shite pabex and then matching ¢he with wethauci, 


gangie powders With the standerds, 
WADD I 60-315 : 52 


10, “he %® A-l7e2 os the séandara 
Which most closely regserbles tre 
Savoie is Then the & Aei?2 om the 
sani le. 
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CUARTTTATIVE ESIIMATION OF A-1100 LOADING OM GLASS CLoTES 


SODIUM HIVROPRUSSIDE COLORIMETRIC TEST 


AL bait Dt in, RV 2. 


QUARTIPATIVE BST WAT ION OF A-1100_ LOADING ON GLASS CLOTRS: 


SMITA AVSROPE USS TDE COLOR AS EWR Tis 2 BSS 


if «byes eg Ee ats ek althts 
tee ae 


Tria method depends cn the ability of sedisua alironrugside, 
tral Fe (CH) sii] te (ofm a characteristicaiiy colored product with Driaesy 
amdsgs$1)” re 4g apearently net necegsary for the piers Cor iks 
hears olyad condensation product HAN CHE 3338103 3/2? toa be golutien for 
SNS GOGCIACH GG take Piscez 2t as HECeSsary WERT wne ee HK OUGS ue 
eas ox available, te the altsprusside; and thia can be scconplisaed 
acly by grinding the A~1i00 finished cloth to * powder before wrking 


Under the conditione descrined here, oo reaction takes place between 
sedim: aitrcprusside and &A-i72, Yolan A, “biank” glass .cieth, or secondary 
aniite s , faitoh we have aever found in A-1100 finiahed clotha (Sy aoddf y= 
ing the reagent ; & test can bs sade for secondary easing, } 


The violet calor preduced with prigary amine and sodiua nitzopeueside 
as unstable; therefore, it is sot poseibie to prepare permanent coference 
celer atanderds in this amuner, A series ef @innisted uitropresgeide- 

&< i100 colered specimens eee ecrrespeas to % rhnge of luadings ia shen, 


i page Ae 


x2. PESGERIS AND §2PARAT : 


i, i4C% Solution of cadium ali ungide tag [Fe sce ghi] tn water 


cxeep stered in breve bot et 


eS 


So Acetone (free of gcetaidehyde) 


3, ¥Porselain nortar and pestle 


4, Porcelain evaporating aiahes - Size OO 


be FSSPRTE & SEeSG GF Civths vt Ay See Guien Caxrpads | 
owarious les 3 freq 0.0% to about . € aperetica-Slilconce Baws ici - 
1.0383 O62h A110 intervals “are  «‘lésfiet SR-10340, 
dsgigabie, ) | 
Fan: NN aR a ee eas i ee ae a ee ee ee ae Puget ers Tif, 


Cistsarsais, He O., amd Aatzixin, Jf, B., “femisidere Camidtative Organic 
Aseisaie", op. 124, Troxas ¥. Ceoreli .Cammsay. Rew ¥ore. Lvs, 
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*, 
te 
1 
2 


«ye LESE y 


wricsily aelyzc these 
cloths dy determining the per cent 
HAtroges by th o fugion methurct. 


Jo OWE &@ On@ inch squaré piece 
fron the cloth ant then ent ene 
pacce tute abcut fous PRETEs 


&, WUneeaeys the roar pi 
pilidsy apart the Dundles ef fibes 
With tweezers, Put these fi 
& Glssn percelaiu mortar, 


5. Grind the fibers until a 
poader ig just obtained; 1,@., 10 


Ggistiuct fibers shewis be visible. 


DO NYE GAIRD MORE THAN NECESSARY TO. 
REACH THIS POINT. | 


&, @ranefer the nwder aa 
quantitatively a4 peasible te & 
poreelain evaporating dish, 


| 7, Repeat giens 4 
standard, 


So 6 fax e2ch. 
section B, the 


Pan beachatas 


. ee about 3 gix inch square 


| ein ee biauk cloth into BBR Ad piress | 


febout 1/2 aneh equates 


2 lisseave ‘about six of these 
nieces aad put the fibers in & clean 


; BOS TAL « 


82. Gtaisd the ribexg as out dined 
iss SECEASH AigeA, gtep 3, es 


a4 transfer. ths powder to a 
#211 bettie ci jex, 


a0 
pm 
B 
sal 
“a 
ce 
fi 
tad 
5 
2 
’ 


4 & SoS ite & 
uztii ail the Gaal? igcee of the 
biank eisth are ground, 


2, Fuctou wethed is describes 
iti Union Cerbide loeersgoration Silicones 
Divacdiou. Lagfist Ski OG0R, 


&, The grinding techadque 
that a8 uses must be seproducse 
for 813 samples and standards, 


Fe Clear 2 the moTSaL =. 


pestie by exindirs a fee oct 


Sf 3¢8 gang for seout oud aioute 
ami wipise dry: thie should b 7 
deas erter grinding ¢ach sezpis | 


other ‘then the bisuk. 


of Stoudarin = Altemate Methods 


6, Cut into small pieces (about 
i/2 inch square) abowt e six iach 
Square pasce of Aw 1100, homogengausly, 
Reavaly Cabout 1%3 iesded ciath whack 
M&S been Chemically SSaliyesd, 


(, hepent stapes 2, 3, 4 and 8 and 
But the powder in = eine Fr bottle or Jer, 

8, Frepare mixtures C200 we, 
total? of the “blank” poder end the 
He d2 00 Seeded Deedes anc tne ANG 
igaded powder a5 as to eimulese the 
iollowing A-1106 ioadings: 0.0, 6,2, 


0.4, 9.5, 0,8 and 1.0%,4-1100, The 
céesinder of the blank and A-1100 
bowgéerg is reaécrved for future use, 


% Tystsfer gquasticad; avely each 
Rixtuce to an evaporatiag dish. 


Pruceed with section D, Dye 


S.Reepsration of Senpiear 
- 4, Cut @ one inch square pisce 

of cleth isheut 206 ug.) fron the 
«BERTH, aud airy tals piece into about 
four. proces 


By. Uneave theae pleces and prt 
the fibers an & 2 clean mortaz, oP 


oe Grind as gues in q in pee a 5 
settion IileA, Under Pz Separation of 
; eraeseteds ; | 


| Be meiaeees the wewder ea 
giantitatively aa possible to an 


a¥eperating : a4.gh, 
Ye Proceed with Section DB, the 
Seu Fined 
“ez 12 oy 2 Og : ‘ 
De Dye Tests: 
i, TO e@8ch gemple and gtendard 
60a 3 al, of water, 06,3 Bie iicgsies é5 
drops’ of asetene, and 2 dre ve of 


SoGiul witroprusside solution, 


é = s , - es 
ry eS TE oe es ie OE ee it <. “2 di i eR lr ea a eb tetas ghar? de ey ee i eee. Sy ei 
‘cnt A. > a ad 5 SE a Eo eS; eg SST Sn, ve Fe a Cd a 
COPPA Wb a We aT oe. - 


G&, df the owateh fram which 
the dix inth square was takes is 
Not Nomogeneonaly leaded, | 
teprésentatively gample a alogle 
area for both chemical ansiysgis 
and Gye tessa, 


the fertac sir 
Rewexvks A» 7. 


7. Clesn 
bestle es divected dy 


8. Ror example, if 8&9 ag, 
of i% AelL100 powder ig mixed with 


(22 eg, of blank powder, a 0,4% 


f~-1100 stancesd is ¢ obtained, 


i, 2% if beat to von 


duplicas @ #anpies of the CLsta 


so rédace the poseibility of 
sor due to peresapenecus 


| Loading. 


ls Sinke tag viedes godiun 7 
ndtvopzusside colex is aot stable, 
Seandardgs must be tested Bt Ong 
with ¢ack sani le ox grou or 


Samples, 


igs 
che 


@o Mix well and gliow to stand 
GHout 3 minutes, 

3e & nedacine dropper can 
De used to remove most of the 
Liguid; a piece of filter capar 
Car then he weed toe dys io. ¢he 
remainder, 


~~ 


the supernatant lLigudd, 


3, Kegove a5 muchm ss possible of 


4. Inmedistely,(before the _ | oe Loadings may be determined 
POWGExs themsclvee become dey}, compare nore cisse ély oy estimating the 
the intensity of violet cclor of the Loading to soe betveen tro 
Samples with those of the standards, Successive standards, e.¢,, be tween 
a O.4 and G.8, dg therefore Oo, 35%, 


ROT: Simulated N ittroprusside - - re L100 Colored ‘Specimen S ar aia 


a pocket of one back cover pase. 


* it 
3 ee Pa dé Es Fb eh poy ff a repradtes fe po egress = 


& ¥z ; ws 

oy this Fegerk J 

= 
eT Em, ff wat = 
at TK eer rae Sf 


2a me ee ee eee 


ANALYSIS OF “UNION CARBIDE” A-1190 SILANE ON GLASS | 
CLOTHS AND FIBERS AND OTHER SUBSTRATES 


A reliable indication of the silicone coating on glass fibers and 
cloths which have been treated with A-1100 can be obtained by determining the 
nitrogen content of the coated materials. 


CNY SHLOUD 


QieYYD NOINT, 20 SISATYNY 


Siace the A-1100 is a primary amino compound, it would appear mest 
Stratghtforward to titrate the amino group with acid: however, resutts oab- 
t@ined by this method have lacked precision and have generally been low, There 
are indications that some of the nitrogen escapes detection by the classie 
Kjeldahl method. A modified Kjeldahl method eaploying preliminary attack ¥{th 
HF has given Satisfactory resuits, but the analysis cannot be completed in 
i@€ss than three hours, 


P, 
ow 


SSIS RO AINVUS SOW. 


S3HL¥aLsens Wan. ONY SHISi4 


A method is described herein where the sample is fused with dry KGH 

to distill the N off as Nhs into boric acid *cateh solution,* where it is sub- 
sequently titrated. An &@naiysis can be completed in abent one hour and ten 

minutes, . 


il, APPARATUS: 
(a) Analytical balance ~ sensitive to t G.1 me. 
(9) J. Lawrence Soith nickel crucible, 17 mil. capacity (Harshaw 


Sclentific, Cat. No. H- 17790). An iron e¢rucible with approximately the same 
dimensions can be used, 


{c} Vycor-test tube, 75 al. capacity (Corning Glass Works, Cat. Nc, 
19806, 25 um. x 200 me.), 


(¢) No. 4 rudsber stopper with two holes. 
{e) ecnee d asbestos. 


+ 


- ()) Kjeldahl! connecting bulb, 52 te¥. diameter (Kimble Giass Co., 


{g@) Giass tubing (inside diameter should be less than 5 mm. ). 
(bh) Ring stand. 


(i) Pot furnace? (Fisher Scientific Co., No. 6-695}. 


r, x ” Me _ - in 
(3) SeLiaoie trans torerre* sepseher Setestitie fe.. 25h: NGe OGG, 
- Heskins Electric Furnace - Approximate Cost + $55. 


eS Approximate Cost - $95.56. 


(Scth items ane avaiisble from Fisher Scientific Co. poder the aesignaied catalog numbers.) 


WAGD TR 90-3128 28 


(ky) Tyfon Tubing, 

(i) Erlenmeyer flask, 250 m1, 
(my Graduated cylinder, i0 ml. 
(ny ASbestos or Transite collar, 
fo) Calibrated buret, 50 ml. 

(p) Desiccator, 

(cg) Source of compressed air. 


Assemble apparatus as shown in sketch, 


ili, REAGENTS: 
All reagents are analytical grade. 
(a) Potassius hydroxide pellets. 
(b) DPistilled or demineralized water. 


(Cc) Boric acid solution - dilute 106 mi. of a saturated bariec acid 
solution to approximately 50 ml. 


(d) N+100 Hydrochloric acid solution. 


fe) Methyl red indicator (dimethyl aminoazo benzene =O" carboxrylic 
acid) - @.j gm. in 100 ml. 602 ethanol. an | 


(f) Nitrogen or argon gas, 


(ft) Ignite the iron crucible and Vycor tube (containing an asbestos 
cushion) at 1000°C. for 5 minutes. : 


{2) Cool both in @ desiccator. 


(33 Weigh out accurately ait to 2 gram representative sample of. 
finished giass cloth inte the J. Lawrence Smith crucible. 


(4) Cover the sample with about 3 grams of KOH pellets. 


| (5) Transfer the crucible to the Vyeor tube and place the stopper 
eentaining the Kjeldahl connecting bulb and Ne inlet tube in the position 
shown on the diagram. 


(€) Mount the assembly on a ring Stand with the bottom 2/3 of the 
Vycor tube Gipped inte a cold pot furnace. Connect the pot furnace to a vari- 
abie transformer. 


(7) Connect the exit end of the Kjeldahl buib to @ glass delivyery 
tube “ith @ piece of Tygon tubing. The tubing should be at least 2? feet long; 
this should prevent the boric acid solution from being sucked back into the 
Kieldah] bulb. 
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(8) Dip the delivery tube into a 280 ml, Erlenmeyer flusk, 


(9) Add 50 ml. of the boric acid solution and 3 drops. of the methyl 
red indicator to the flask. (The solution should be faintly pink.) 


(10) Connect the inlet tube to a nitrogen cylinder and adjust the 
fiow of nitregen so that about one bubble per second comes through the de- 
livery tube in the boric acid solution. 


(11) Shield the upper part of the tube from the radiated heat with 
an asbestos collar which fits on top of the pot furnace. 


(12) Direct a jet of compressed afr on the rubber stopper to keep if 
from becotiing too hot. 


(13) Switeh on the transformer and increase the voltage over a 
neriod of 20 minutes (siewly at first) until the temperature of the pot fur- 
nace is around 500°C. Temperature Should not exceed 660°C., aS some carry 
over of potassium may occur. The KON will be reacting vigorously with the 


Sample, 


{14} After 30 minutes the boric acitd solution should be yellow. 
Titrate the ammonium borate in the Erlenmeyer flask to 4 faint pink with N/100 
HC1, keeping the system connected all the white. 


(15) Continue the heating - purging + distilling operation for 5 
minutes more. if the reaction is complete, the solution will remain pink: if 
it is not complete, more NHy will distill over and the solution will turn 
yellow again, In any case, an additional 20 minutes Should complete the opera~ 
tion. , . | 


(16) Disconnect the tubing from the Kjeldahl flask and wash the in- 
Side of the tubing with distilled water. Add these washings to the borate. 
solution; if the solution turns yellow titrate to a faint Dink with 8/100 HCl. 


Run a@ blank on untreated subsirate. sabteact the nitrogen found in 


oe blank from the nitrogen found in the sample to obtain the nitrogen in the 
(A-110G on the substrate (see calculations { through 3}. The nitrogen in A- 4100 


is then ‘conyerted to per cent A-1100 on substrate (see calculation 4). 


¥. CALCULATIONS: 


(1) (ml. of HCI x N of HC! for sample) i00 x 0.014 = % N in sample =A 
sample wt. in grans " 


(2) (abiof HCl x 8 of HCL for blank) 100 x 0.034 = % Nin blank =<B 
wt. of untreated blank sample in grams ns 


(3) A- B= RN due to A-1lL00 on substrate =C 


(4) ¢€ x 2321 = % A-1100 on substrate 
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A preceduse ie deserihed here in which the sanpic is fused direcctiy 
with sofiiua carvonate, Na separations arn rneceseary aed an anaiysis can 
ver completed an 35 mimeres, 


THis methed is based ex the aramaption that the chromius content of 
the fabric is an eccurate iadication of the Yolam A comtent ef the fabric, 


&ccmescy of the chromium deteraination 1g about 46,0055; daplied 
accuracy of Volea & estimetion ig $0,01%, 


Be Anhydreus Ha.C0, 


2, Dilute (l<1) B80 


3, 2.5% KenO, in water 


4. Concentra ted HCL 


5, Standasd 0.005N ferrous semcnion guifate solution 
6. Standard 6.02N Roles, solution: 0.9807 g. Eso per liter 
7. o<Pienantncos ine (fezrous complex) indicator 
BS, 50 ml , Platinua crucible and cover 
9, 19 mi. Buxet 
10. 50 al, Buret 
‘11, 250 wl. Beakers, watch glasses end atireing rods 
12, Mesker pucaer 
133 ‘Mieheoms Sones 


14, Feapsd and wire triaugic 


PAs eetions Remacks 

Seg areayy ZA Ma SERS et Rrtvalltey a EARS 

i, ts about a 2 in, squere 1, Sweii sieces wiki fuge 
piece of clath inte aeall pieces mere eaeily. 


(sbout iv4 inch equares, 
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ae: 


é@, HWereh 4 @, of these sul) 
pasees gud cramefe, chan te 2 clean, 
ary niatiniun crnciole 


to UWeadgh 758 x2, of manips vts 
fa, 3 ; Fue Shea: greene dt at eeeae Js: 
t " si aa! : aden s aed 
see Grecable and mix with the pierces 


ef siezieg than pour the orhex balf on 
Sep making sure ail the cioth is 
ECeVeraAU, 


as B2 eae Zor ate ba a & coax d seco wt asetas lone 
7 23S = iw 48 est Bh eS? FER Dan cree ap ¥ a7 ¥ 


ratating the crucible (without cover} 
in the fiame of a Meeker butner and 
ailewiag the flame to strike only the 
aides of the crucible, As the fusion 
temperature is seached, gradualiy heat 
the entire crucible to redness and set 
it on the wave triangie with the burner 
pesitioned under it, Gover the 
crucible and saintaia red heat for 
another 3 ginutes, 


53, Reweove the crucible from the S. £ the meit is ralied 
flawe and cool, . onta the eides of the crucible 
ag it is coeled, it wiil oeeh 

ROT e ene 


4 s 


6, Binee eff the outside ef the 
crucible asd put it ami its cover inte 
8 #30 ml, beaker; add 25 ml, of water, - 
Slowly add pertiong (25 wl, total) of 
dei HoS0, =« wait for the reaction te 
subside petuaen additions, 


¢, Whee the meit has been leached 
from the srucible, remove the eruecible 
fend ite cover) from the beaker and rins¢ 
4% with water, 


& Ddiste the contents of the 
beaker $e shout 1060 ml. end cover. 


%, Hest te bedling, Add 2.5% » ‘this is to mke gure 
7 


s & u moo 
tir ke eh dersey rE soan vege ti fe ten te cusses | ge Biz ab + bed SHS as em = aa Gs 


ae OF 


color Femains, 


19. Gedtinus the boil ing fox 
aveus 3 minutes, 


ii, Add concentrated HCi drapwise 
ee Fadeee the excess KiieO,, Geutinue 
the holliag for abent 1 winute, 
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i2@, Cool the besker and canrenia LS, A weber beth san be 
Waddle bubbling mwicxs,;en theeign the USB Yo Bast saod dag. 
Solution to csnorsc any chlerine, 


BA, Sell 2O i). rye Teod Haste “AT3EE 
ene drop af o-phensnthrelinc tuddcater. 


14, Urine & 10 i, busee, id, To stamtinedige the 
pe _ ot thy, Sale ; . 
tzexate wath standard Fe” ealiution 7a ze" Selution, panei 1G wi. of 


& salmon pink emineiwt. the keGeuQe salutien tata 60 el, 
of water and sda 49 wl. Of Fok 
Soo Ane See ee 
Sephenanthealane Amigcatos. 
tieime a2 80 wi, burvet, titrate to « 
aaimen pink enmlooint. 


Ho Pe?? w Rg os Se 
(wi, titvation * 0.06%} 


iS, Carry 2 biank on ail reagents 
through the whole precedure., 


16, ° Geleulate % Cr and BB Veian A 


iar, + 0-06*)=(ulg + 0.06%] x 0. 01734 x N Be?? x 100 
arr nn men 


a % Ge 


® Ce x 2,29 «= © Volian A 
6 titeation of sexple 
Be titration of blank 
# @ diadicetor biask 
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fais Le a eigeinetvic methed for total chrominm; the Yolan A lsading 
48 Galorinted Cron the caxesius om the aggueutien thet all the chrosdias 
2 pxeseat as B compound of eymizieal farmuia C.MadsCr., 


She ausiyses obtained by this method ere cesradecithie te 0,085 Cr, 
er 0.01% Votan A, The methed is straightforward, employs ne unigee eauin- 
mEME Snag requires ne unusral teient, 


Yo these unfamiliar with perchloric acid, 1¢ skewid be pointed cout 
that it showid ot be uged in fume heads which exe custemarily used for 
organic vapera ex Liguidge, Ne danger ie isvolved ie the reeetion ag 
described here, singe the quantity ef erganic wsterial reacting with the 
perchiecic acid ig very emaliy but thie wethod Sneuldi aot be applied ts 
the avaiysis of Yolen (the alcoholic solution of the ‘chromium methacrylate). 


Pic LOPBENES AND APPARATUS s 
i, i100 mi, ‘pletdinus dishes 
2, 25 mi, Buret : | | 
Be e239 ml. Baikers, watch rer ers atirving rods. hot plate 
4 Concentrated HCIO, 70% | 
Se DAlute (191) HaSG4 
Ss Concentrated Hel 
Fe 2. 5% ERE? dn water | | 
ue Standard 0.024 K,Cr,07 solutions | exnctty 0.9807 we Ebr y/titor | 
%, Standard 0.018 Tersous ammonites sulfate 
10, co-Phentinthroline (ferrous compiex) | a , 
ii. Hydeatiuaerie acid : | 
iz, Waegh bettie 
Eat 


Bicectisns Bema rks 


ie Hetgh 2 g, of the Volan 
Figished sloth, 
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2. Gat samnie amie small pierces 
faboug 12 in, sauure} sue pirh dito a 
clean gletinnsa dish. 


$3, dd 2D wl, sconcaenivated HEA 4 


4, AGd iecvementa of HY ta 
Gissueive the cleth: the farat Be as 
added tiropwise, thea, ag the reeutaon 
becomes Jess yviolant, it ds added in 
fee ml, dacont a, 

5, nen no further reaction takes 
piece ag the HE ig added, carefully 
Hiasce the dish on a@ sand beth end 
evaporate the excess Hi, 


6 &f pieces of cisth can sti11 
GE s@en, semove the dish fron the sand 
bach, cool somewhat aud add another 
couple mi, of HF, 


?,  Retura the dish to the sari _ 
bath, evaporate the excess HF anid. 
continue the heating. antdi strong rwues 
of ea apnear. 


S, Ancrease the veaceranuee of 
the sand beth: after a couple winutes - 
eover the disn with # watch glass and 
continue te let the HCIO, fume for. 
about 20 ninutes. 


9, Remove the dish from the gand 
bath, cool and quantitatively wash the 
contents inte a 250 mi, beakers, Dilute 
to 160 ml. with water, ~ | 


1D, Aci 16 mi. of le] HsG,; 
heat to boiling, 
1, Addi 2,35% KMed eolution 
dropwise until a dezk purpie eslor 
veuvines, Csntiauc the Boiling fox 
about 16 minutes and maintain the 
100 mi, volume by adding water, 


iZ, A&Gd concentrated HCl crap- 
wise to reduce the puxple SnD) 4 Coler 
and comeinue poliing for § minutes, 


iS. Cool, Add 20 mi, of 1~3 
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3. Unver all the elath 
2 < Pie RAG 4 = 
% A beter of about 
5-30 mi, of HB is nersagaxy. 


3, onutroi the téeaperature 
of the sand bath to keep the 
selution somewhat pelew boiling, 


Be The Feilow color of the 
fusing HCO, 3a dua to oxidized 
chromium. | 


ii, This is te inguse 
cemplete oxidation of chraminn 
to the Rexavalent state, 


12, About 5-10 drops are 
ustialiy necessary, 


13. sS04 precipitates but 
does not interfere with the 
titre cion, 


14, Add i dyvap of c-phenanthroai ine 
(rerrous complex? aad stax 
whe . 
f. 


as 
a % 
ee whe ad qua ion ap 28h -m Ban 5 ee Sass Re 
umtil the red PaGchpavape DiSSoivea. 


18, Titrate to & sriman pink end- 15, Yo standardize rhe 
pont with standard 0,01N ferraug fexroug anmonmiua sulfate, Benet 
amaonivme sulfate. 10 wl. of the standare Ryley 


solution into 100 mi, of waters 
make 20% im HoS0g, add 1 drop ae 
indicktor and titrate to @ saimon 
pink endpoint, 


Normality PerrGug © cena O66 ranseee 
{md Fescous + G,1343 


i6, Garsy a biank on 411 reagents 
through the entire procedure. 


17, Caleuliate the 4 Cr and the % 
Yolan 4& on the simpls,. 


tama § # 0, i3*)—(mi B # 0.13%} x N Fe** x 0.01734 x 100 
; piece placa ign cae cadets scree AN ce asian als cast Cneeeainggeg sige dodo ucaneemaras ves «SE 2 Cr 
Seni 
ae % Cr x 2.29 © % Voian A | | ~ 


Poe 
i; = 
] . 


Ss titration of sampie 
B® titration of blank 
#& = indicator blank 
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